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THE UNIVERSITY OF SAN FRANCISCO
Dissertation Abstract
Interests Served and Interests Converged: A Mixed-Methods Critical Policy Analysis of
the California Math Placement Act

The California Mathematics Placement Act was created to eliminate bias within math
placement and increase advanced math enrollment, particularly for subgroups who have
been historically excluded. Using a Critical Race Theory lens, this study compared the
stated goals of policy proponents with whose interests are actually served, and whose are
not served, by the policy. This study used a mixed-methods research design to conduct a
critical policy analysis of the California Math Placement Act. The qualitative portion of
this study used archival document analysis to determine the origins of the act and the
interests that converged to pass it. The quantitative portion of this study used Critical
Race Quantitative Intersectionality principles to conduct two-proportion z-tests and chisquare tests that statistically analyzed math course offerings, advanced math eligibility
and enrollment patterns, advanced math misplacement, and overall math outcomes in a
large, unified school district in California before and after the implementation of the
California Math Placement Act. The study focused on outcomes for Black students,
Latinx students, and students from low-income families, since they were the imagined
beneficiaries of the act.
The findings of the archival document analysis suggest that the California Math
Placement Act was created after technology companies received public critique for their
workforce demographics that showed a significant lack of diversity, and that the act is a
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product of the converged interests of technology companies, nonprofit organizations who
were affiliated with the technology companies, and lawmakers. However, the voices of
current educators were missing from critical aspects of the final language of the
California Math Placement Act, and the act does not address systemic barriers such as
lack of resources and inequitable advanced math course offerings. The quantitative
findings suggest that certain math outcomes improved overall for the focal district,
however those improvements were not always present throughout the targeted
populations. Furthermore, discrepancies arose throughout the focal district after the
implementation of the act, and some inequalities in math access and outcomes widened
over time. While aspects of the California Math Placement Act were aligned with the
goals and missions of the organizations involved, the data suggests that it is a symbolic
victory. Even after the act has been in effect for more than four years, those who have
historically been excluded throughout the system of math education still do not have
equal access to math opportunities.
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Chapter 1 Introduction
Statement of the Problem
It has been said that one of the most segregated places in the United States is the
mathematics classroom (Stiff & Harvey, 1988). Multiple studies show that Black and
Latinx1students have more positive attitudes about mathematics and higher education
than their White peers at the beginning of their secondary education (Goldsmith, 2004;
Strutchens & Silver, 2000). Yet over the course of their educational journeys, Black
students are rarely afforded higher mathematics learning opportunities and tend to be
disproportionately overrepresented in remedial math classes. Many researchers have
documented how Black students, Latinx students, and students from low-income families
have fewer opportunities to learn mathematics and engage in rigorous curricula that
includes cognitively demanding tasks due to tracking, inequalities in per-student funding,
and a lack of qualified and experienced teachers (Darling-Hammond, 2004; Flores, 2007;
Long et al., 2009; Pearson, 2014; Riegle-Crumb, 2006; Tate, 1997).
Segregated schools and restrictive course offerings limit opportunities for
minority students and students from families of low socioeconomic status at the
secondary and postsecondary levels. Orfield and Yun (1999) stated that schools are
resegregating, and Black and Latinx students are more likely to attend poverty-stricken
schools. Oakes et al. (2000) noted that schools in communities saddled with concentrated
poverty might limit postsecondary options for students because of their restrictive course
offerings. In particular, this affects minority students from families of low socioeconomic
status, as they tend to disproportionately attend schools with concentrated poverty.
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This paper has adapted the focal district’s racial categories to include the gender-neutral term “Latinx,”
which will be used throughout the paper.
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Similarly, Adelman (1999) found that minority students are disproportionately
affected by fewer math course offerings and a lack of rigorous curricula. This lack of
access is problematic because taking courses past Algebra 2, Precalculus, Advanced
Placement Calculus, and Advanced Placement Statistics has been correlated with the
completion of a bachelor’s degree. Moreover, students must complete at least three years
of math, which is up to Algebra 2 or its equivalent, to meet the admission requirements
for California State University and the University of California. However, universities
prefer students who have completed Calculus or Statistics, especially those who are
applying to competitive STEM programs (Break Through Silicon Valley, n.d.;
Fensterwald, 2015).
Improving school experiences can improve life experiences (Ladson-Billings,
1997). According to the National Research Council (1989), mathematics is necessary for
democracy in a technological era, and illiteracy and innumeracy have the potential to
divide America, as this can cause economic and political power to be out of reach for
entire segments of the population. Their report states that this tends to negatively affect
the Black and Latinx populations at disproportionate rates. Algebra and advanced math
are referred to as gatekeepers.
Welch et al. (1982) studied students’ mathematics achievement after taking
Algebra 1, Geometry, Algebra 2, and Precalculus. They attributed about one-third of the
mathematics achievement gap to differences in course-taking and about one-quarter of
the achievement gap to background variables such as socioeconomic status, school
demographics, and parent education. Their findings were replicated using two other
national samples, which measured mathematics achievement in various ways. Peske and
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Haycock (2006) noted that low-income and minority students are not underachieving
because they enter school at lower levels; instead, they found that the public education
system does not give these students the resources needed to reach their potential.
California has attempted to address inequities in course-taking and access to
rigorous math curricula in the past. In 2008, California was at the forefront of an effort to
universalize eighth grade Algebra 1 throughout the nation (Domina et al., 2015). The
state attempted to increase the enrollment in middle school Algebra by using an eighthgrade benchmark assessment that covered Algebra 1 curriculum. Consequently, the
benchmark assessment penalized schools for enrolling eighth-grade students in courses
lower than Algebra 1, while schools who placed more students into Algebra were
incentivized (Domina et al., 2015). California’s Algebra for All Initiative was a wellintentioned initiative that produced negative outcomes, especially for Black and Latinx
students. Although access to Algebra 1 increased, about one-third of students ended up
repeating Algebra 1 for various reasons, some schools created Algebra 1 courses that
were not rigorous, and significant numbers of Black and Latinx students were placed into
Algebra 1 despite not being adequately prepared or supported (Nomi, 2012).
California’s Algebra for All Initiative ended in 2013 and was replaced by the
Smarter Balanced Assessment Consortium, which assessed Common Core State
Standards for Mathematics. The change in standards is significant because under the
Common Core State Standards, students will have to accelerate or concurrently enroll in
two math courses at some point in their secondary math education in order to take
Calculus in high school. This means that a student who takes one grade-level math course
each year of their secondary-school career will end in Precalculus during their senior
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year. This is problematic because different schools have various acceleration practices,
which will be described in detail in Chapter 2. Furthermore, research has shown that
Black students tend to attend schools that have few advanced math courses, despite the
fact that advanced math is a gatekeeper to economic and political access (Moses & Cobb,
2002).
In 2015, California attempted to increase participation in advanced math courses
by addressing racialized misplacement in these courses. In an effort to address this form
of math misplacement, Senator Holly Mitchell authored the California Math Placement
Act of 2015, in partnership with the Silicon Valley technology industry, the Silicon
Valley Community Foundation, and the Lawyers' Committee for Civil Rights. The act
seems to be the first of its kind in the United States. The California Mathematics
Placement Act was signed into law by Governor Jerry Brown on October 5, 2015.
The California Math Placement Act requires all local educational agencies that
serve incoming ninth graders to develop “fair, objective, and transparent” mathematics
placement policies before the 2016–2017 school year. Placement policies had to be
adopted during a regularly scheduled public board meeting and had to meet the following
six requirements: (1) local educational agencies must use multiple “objective” academic
measures for placement; (2) a placement checkpoint must be administered during the first
month of school to confirm that students are in the correct placement; (3) local
educational agencies must examine their placement data annually, so that students are not
disproportionately held back due to race, ethnicity, gender, or socioeconomic
background; (4) placement data must be reported to the governing board annually; (5)
parents and students must be given the opportunity to question placements, and they must
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be given timely responses; and (6) non-unified school districts must focus on consistent
placement practices between elementary and high school districts
(https://leginfo.legislature.ca.gov). However, proper placement may not be enough to
address the inequities throughout the system of math education that are restricting access
to advanced math courses.
Purpose of the Study
Gillborn (2005) suggests that researchers of educational policies ask three
questions: 1) Who is driving education policy? 2) Who wins and who loses as a result of
the education policy priorities? 3) What are the effects of education policy? The purpose
of this study is to explore those three questions in regard to the California Math
Placement Act. More specifically, this study examines the factors that contributed to the
passing of the California Math Placement Act, the interests that converged to pass the act,
and what is systematically occurring throughout one California school district.
Using a critical policy and Critical Race Theory lens, this study compares the
stated goals of policy proponents with whose interests are actually served, and whose are
not served, by the policy. This analysis will compare advanced math misplacement,
enrollment, eligibility, access, and overall math outcomes before and after the
implementation of the California Math Placement Act, examining in particular the impact
of the act on Black students, Latinx students, and students from families of low
socioeconomic status, because studies have shown that they have been historically
disadvantaged throughout math education (Darling-Hammond, 2004; Flores, 2007; Long
et al., 2009; Pearson, 2014; Riegle-Crumb, 2006;Tate, 1997). The findings may help

5

identify what changes still need to be implemented in order for all students to have access
to higher-level math courses.
Theoretical Framework: Critical Race Theory (in Mathematics Education)
Critical Race Theory analyzes the simultaneous intersections of race, power, and
racism. It considers how race is embedded into society (Ladson-Billings, 2013). Critical
Race Theory is a combination of legal and social theories. Legal scholars founded
Critical Race Theory during the 1980s, after the Civil Rights Era, due to observations that
progress made during the era plateaued or regressed. More discreet forms of racism were
noticed, which created a need for an extension of Critical Legal Studies. Critical Race
Theory considers the connection of social roles, domination, and power and explores the
implicit and explicit ways that race and racism impact systems and practices (Delgado &
Stefancic, 2017; Yosso, 2005).
Carbado (2011) notes that racism is a “structural phenomenon” and not a
consequence of individual or institutional actions. Critical Race Theory acknowledges
racial benefits that White people receive and the general tax that the unearned benefits
have on people of color (Anderson, 2019). Anderson (2019) notes that we must
acknowledge that math education consists of “racial costs” and requires “radical
compensation.” Once that is recognized, resources must be intentionally reallocated to
support students of color. Similarly, Ladson-Billings (1998) stated, “adopting and
adapting CRT [Critical Race Theory] as a framework for education equity means that we
will have to expose racism in education and propose radical solutions for addressing
it” (p. 22).

6

Critical Race Theory has five major tenets: racism is an integral part of American
society, those in power act based on interest convergence, race is a social construct,
intersectionality and the consideration of multiple identities is important, and storytelling
and counternarrative can be acts of resistance (Delgado & Stefancic, 2017). This idea that
racism is consistently interwoven through systems and structures is the driving force
behind this study, suggesting that there may be aspects other than placement that affect
access to advanced math. This study focuses primarily on the interest convergence tenet
of Critical Race Theory to explore the interests that converged to pass the California
Math Placement Act, and the interests ignored or unserved.
Interest convergence is the idea that acts of social justice are only accepted by
those in power if there is something in it for them and, as a result, the interests of those in
power and those seeking justice coincide temporarily (Bell, 1980). “Interest convergence
creates what seemed to be a win-win solution but the key is that a solution will be neither
considered nor pursued unless there is value for the White interests” (Bullock, 2019, p.
78). Therefore, any legal precedents that benefit minorities will only go so far as it also
benefits White self-interest (Delgado & Stefancic, 2017). Derrick Bell, one of the
prominent founders of Critical Race Theory, believes that civil rights gains have been
forms of interest convergence because civil rights activists must ensure that the interests
of dominant groups align with the interests of the marginalized (Bell, 1980). Similarly,
Ladson-Billings (1999) claims that affirmative action and civil rights legislation has
significantly benefited White women.
The California Math Placement Act could be a form of interest convergence.
Chapter 4 will explain how Silicon Valley technology came under pressure for its lack of
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diversity within its workforce right before the creation of the California Math Placement
Act. Some companies claimed that misplacement throughout secondary math courses
negatively affected the diversity of their workforce and caused a leak in the STEM
pipeline (Beasley, 2017). Placing the blame on the education system may have allowed
the Silicon Valley technology industry to continue with the status quo, while being
acknowledged for attempting to diversify its workforce and improve the education
system.
“CRT reinterprets Civil Rights law in light of its limitations, illustrating that
laws to remedy racial inequality are often undermined before they can be fully
implemented” (Tate, 1997 p. 234–235). Martin (2015) stated that equity research failed to
promote the reform needed to change conditions for Black, Latinx, and Indigenous
students, in addition to families with low socioeconomic status. “In the absence of
dramatic changes in the structures of society and the distribution of material resources, it
is unlikely that life will improve very much for people of color” (Anderson, as cited in
Davis & Jett, 2019, p. 21). This reasoning is the basis of this study; there may not be
significant change after the California Math Placement Act if other aspects of the system
of secondary math education are not explored.
Achievement Gap Gazing
Critical Race Theory scholars have noted that the focus on achievement gaps or
negative performance throughout mathematics research has supported an inferiority
paradigm (Gutiérrez, 2008; Matthews, 1984). Martin (2015) noted that research that
focuses solely on the achievement gap has not produced positive changes and suggests
that that is partially why systems of math education have not produced reforms that can
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“change the conditions of African-American, Latin@, Indigenous, and poor students in
math education” (p. 22).
Critical Race theorists do not support achievement gap framing, because it
consistently puts one group in a position of power or superiority while continually
making another seem to be inferior (Bullock, 2019; Gutiérrez, 2008; Joseph & Cobb,
2019; Martin, 2015; Matthews, 1984). Gutiérrez (2008) calls for the end of a “gap-gazing
fetish” (p. 357). The Black and White achievement gap is problematic because it sets the
achievement of White students as the norm and implies that one group wins as another
loses. Theoretical studies tend to also focus on normal distribution curves which can add
to a deficit mindset. This can cause research to view Black students as the problem,
instead of identifying structural factors that lead to inequality (Martin, 2008). This study
does not examine the racial-outcomes gap without examining the gaps in opportunities
that precede them. It explores how an attempt at change may have affected the math
access and outcomes and then suggest the next steps for systemic change.
Parker (2003) used Critical Race Theory and critical policy analysis to explore
desegregation in higher education “to provide illustrative frameworks that link and trace
the historical origins and racialized effects of policy decisions” (p. 147).
Critical Race Theory sought to expose the flaws of the color-blind view of
everyday social relations and boldly suggested that the hope of ending
discrimination and racism through legal means was, in large part, a falsity.
Racism persisted not because of some philosophical contradiction between
equality and justice but simply because the larger social order was willing to
tolerate and accept racial inequality and inequity (p. 149).
Parker (2003) noted that Critical Race Theory seeks to determine how key policies have
influenced the outcomes and conditions of students of color.
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Research Questions
This study utilizes Critical Race Theory coupled with a critical policy analysis to
examine the California Math Placement Act’s impact on racial minorities and
socioeconomically disadvantaged students throughout the system of math education,
exploring multiple research questions that seek to answer two overarching questions and
two sub-questions:
1) What were the interests that converged to pass the California Math Placement
Act?
2) What interests, if any, were ignored or unserved by the California Math
Placement Act?
a) How did the California Math Placement Act impact the racial and
socioeconomic disparities in advanced math course enrollment, the
expressed purpose of the act, throughout one California school district?
b) What other impacts, if any, did the California Math Placement Act have
on math access and outcomes?
Each question will be discussed in further detail in Chapter 3. After extensively exploring
secondary math in one district in California, the discussion section will suggest possible
ways to enact systemic change throughout the system of secondary mathematics.
Methodology Overview
This study will conduct a critical policy analysis of the California Math Placement
Act. Diem and Young (2015) describe a critical policy analysis as the act of
“concentrated looking,” which involves the collection and examination of
“contextualizing information, policy texts, observations and interviews” (p. 845). Young
and Diem (2018) note that, “critical policy scholars have offered alternative strategies for
examining a variety of educational policy issues and, as a result, have offered new
perspectives on taken-for-granted policy issues and problems of leadership practice” (p.
88). Critical policy analyses look at the origins of policy, in addition to its consequences,
10

through an equity and social justice lens (Prunty, 1985). Specifically, critical policy
researchers “engage in critique, interrogate the policy process, and the epistemological
roots of policy work, examine the players involved in the policy process, reveal policy
constructions, and consider how policies and the problems they address might appear if
reframed from a different perspective” (Young and Diem, 2018).
In order to address both the California Math Placement Act’s origins and
outcomes, this study uses a mixed-methods research design to conduct the critical policy
analysis. The qualitative portion of this study uses an archival document analysis to
determine the origins of the California Math Placement Act and the interests that
converged to pass it. The quantitative portion of this study uses two-proportion z-tests
and chi-square tests to statistically analyze advanced math course offerings, advanced
math eligibility and enrollment patterns, advanced math misplacement, and overall math
outcomes throughout a large, unified school district in California before and after the
implementation of the California Math Placement Act.
The quantitative analyses use a Critical Race Quantitative Intersectionality lens,
which is an extension of Critical Race Theory and will be discussed in more detail in
Chapter 3. “CRQI [Critical Race Quantitative Intersectionality] actively pursued
unexplored questions from the standpoint of those who have been marginalized and
encourages engaged models of research in creating products that can be useful on the
ground” (Covarrubias & Vélez, 2013, p. 281). Therefore, this study will focus on Black
and Latinx students, in addition to students who qualify for the National School Lunch
Program, which provides free or reduced-price lunches to socioeconomically
disadvantaged students (Food Research & Action Center, 2021). These are the three
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targeted groups that have historically been excluded from high-level math experiences,
and they are also identified as targeted subgroups throughout the literature for the
California Math Placement Act.
Educational Significance
It is important to analyze the California Math Placement Act, as it may not
address the root causes of the historical inequalities. Those who have successfully
navigated through the secondary math education system may still do so with the given
“objective measures,'' while those who have not may still not have access to high-quality
experiences. It could be a veil of equity that maintains the status quo. It is important to
see if the act helps to better outcomes. If the California Math Placement Act does what it
was intended to do, it may be important to expand the policy to other states. If it does not,
access to higher-level math courses needs to be further explored.
Darling-Hammond (2010) identified five factors that contribute to an opportunity
gap: poverty and segregation, unequal school funding, inequitable distribution of wellqualified educators, unequal access to curriculum, and dysfunctional learning
environments. These are referred to as the Anatomy of Inequality and will be further
reviewed during Chapter 2. Despite the identification of major factors that impact the
access to various opportunities, there are not many studies that focus on systemic and
policy analyses of mathematics education (Bullock, 2019). It is important to see what can
be done or what is being done to help include students who have traditionally been left on
the edges of math education (Love, 2019). This study can serve as a starting point for
where to focus future research in math education.
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Researcher Positionality
I have a personal interest in STEM education throughout Silicon Valley because I
attended public schools in the Bay Area for my K–12 education, and I have been an
educator in the Bay Area for almost ten years. I have served as a middle school math
teacher, instructional coach, and math specialist. At the beginning of my career, I taught
an Algebra 1/Math 1 course for six summers. Families paid about $1,000 each for their
children to take accredited math courses that would allow them to skip an entire year of
math during the school year. Throughout this experience, I began to think about who has
access to accelerate and enroll in advanced math courses. Being a math educator and a
Black woman who has navigated through mathematics at the secondary, junior college,
and university levels has encouraged me to constantly analyze who has access to
opportunities, who benefits from various policies, and how we can change certain
systems to remove barriers.

13

Chapter 2 Review of Literature
Restatement of Problem
Moses and Cobb (2002) note that economic access is currently the most urgent
social issue, and individuals must be literate in math and science in order to have
economic access. They believe that the system must be significantly changed so that
those who are oppressed can meaningfully participate in society. Love (2019) articulated
the need for demolishing old structures and identifying ways to be inclusive, equitable,
and “establish an educational system that works for everyone” (p. 88–89). Love identifies
that some are “put at the edges of the classroom and society” (p. 89). Research has shown
that there are particular groups that have been “put at the edges” of the system of
secondary mathematics. Black students, Latinx students, and students from low-income
families have been historically excluded by the system of math education due to tracking,
inequalities in per-student funding, standardized testing, a lack of qualified and
experienced teachers, and teacher bias (Darling-Hammond, 2004; Flores, 2007; Long et
al., 2009; Pearson, 2014; Riegle-Crumb, 2006; Tate, 1997).
Critical Race Theory seeks to trace the historical origins and racialized effects of
policy decisions. Critical Race Theory also notes that there is an increase in everyday
racism that is cumulative throughout the everyday actions of individuals, groups, and
institutions (Parker, 2003). Using a Critical Race Theory lens, this chapter will explore
how the Brown vs. Board of Education ruling may be a form of interest convergence and
identify potential similarities between the ruling and the California Math Placement Act.
This chapter will then further explore the historical barriers identified throughout math
education using Darling-Hammond’s Anatomy of Inequality.
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Theoretical Connections: Interest Convergence, Brown vs. Board of Education, and
the California Math Placement Act
Critical Race Theory explores how laws and systems may maintain inequitable
conditions for traditionally marginalized groups. One of the five tenets of Critical Race
Theory is interest convergence. This study will focus on the interest convergence tenet.
Interest convergence is a term coined by Derrick Bell, which refers to the idea that a
majority will only support the interests of a minority if their interests align. Bell (1976;
1979; 1980; 2004) frequently noted that Brown v. Board of Education was an example of
interest convergence and questioned what initiated the legal system to consider such a
ruling in 1954. Similarly, Delgado and Stefancic (2017) noted that the ruling may not
have been an act to help the Black community, despite the fact that many consider it to be
a major civil rights victory. Guinier (2004) stated that Brown treats the “symptoms of
racism, not the disease” (p. 99). Similar to Brown, the California Math Placement Act
may be a form of interest convergence, only treating a symptom of barriers to math
education without acknowledging the system that allows the barriers to exist.
Guinier (2004) acknowledged that many scholars refer to Brown as, “one of the
most important Supreme Court cases of the twentieth century,” however its “legacy has
become complicated and ambiguous” (p. 92). Although the Brown ruling may have
increased racial consciousness, it did not integrate or improve education, as there was no
urgency after the Brown ruling to change conditions. Furthermore, Bell (1980) stated that
the act intentionally converges the interests of northern liberals, southern moderates, and
Blacks. However, according to Bell (1980), the union between Blacks, middle-class
Whites, and upper-class Whites did not last long.
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Guinier (2004) noted that the lawyers who fought for Brown attempted to have
the court uphold the right to attend desegregated schools; however, a remedy was not
considered. Because of this, only a small number of students had the resources needed for
a successful educational experience. Furthermore, there was no remedy in mind about
how to desegregate schools after Brown. Consequently, the interests of those who were
able to invest in their children’s education monetarily may still prevail after Brown
(Guinier, 2004).
Bell noted that there was no urgency for schools to integrate after the Brown
ruling, and the verdict did not ensure that Black children would have better educational
experience. Bullock (2019) also stated that after Brown there was no guarantee that the
changes would improve the educational experiences of Black students. “Unfortunately, in
this court-centered universe, the tactic of desegregation became the ultimate goal, rather
than the means to secure educational equity” (Guinier, 2004, p. 95). Although the Brown
ruling may have increased racial consciousness, it did not integrate or improve
education.
The Anatomy of Inequality and Math Education
The Anatomy of Inequality Overview
Although the United States was founded under the premise of educational
equality, there are major factors that sustain education inequalities: poverty and
segregation, unequal school funding, inequitable distribution of well-qualified teachers,
unequal access to curriculum, and dysfunctional schools (Darling-Hammond, 2010). In
order to illustrate the institutional practices and provide a historical perspective, this
chapter briefly describes all five factors of the Anatomy of Inequality (see Figure 2.1).
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This chapter will then focus on literature pertaining to the unequal access to curriculum
factor of the Anatomy of Inequality. Using a Critical Race Theory lens and DarlingHammond’s (2010) Anatomy of Inequality, this chapter will explore how math education
has historically excluded various populations before the passage of the California Math
Placement Act to determine the components of the secondary math education system that
still need to be explored.
Figure 2.1
The Anatomy of Inequality
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Darling-Hammond (2010) noted that United States efforts to desegregate are not
progressing. Throughout the 1990s, school segregation spanned across classrooms.
By 2000, 72% of the nation’s Black students attended predominantly minority
schools, up significantly from the lower point of 63% in 1980. The proportion of
students of color in intensely segregated schools also increased. Nearly 40% of
African American and [Latinx] students attend schools with a minority enrollment
of 90 to 100%... Thus, with respect to school segregation, America stood at the
gateway to the 21st century, almost exactly where it stood 30 years earlier—
having lost in a giant tug-of-war much of the ground it gained during the 1970s
(p. 35).
Racially segregated schools are often concentrated with high-poverty rates, except when
schools contain primarily White students. “Nearly two-thirds of African American and
[Latinx] students attend schools where most students are eligible for free or reduced-price
lunch” (p. 36). Furthermore, due to tracking, students are still attending segregated
classes even within integrated schools. This chapter will review literature that explains
how tracking affects the learning opportunities of Black students, Latinx students, and
students from low-income families.
In addition to poverty and segregation, Darling-Hammond (2010) noted that
unequal school funding contributes to the opportunity gap, and unequal school funding
results from the United States funding public education through property taxes, as state
grants cannot make up for the variations in local property values. Wilkins and Staff
(2006) and Flores (2007) stated that Black and Latinx students attend school districts that
receive less funding by the state than their White peers. School districts with limited
funding may struggle to have competitive salaries that attract qualified
teachers, preventing students' access to various resources and negatively impacting
teacher retention. These factors all contribute to students’ learning experiences.
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“In the United States, teachers are the most inequitably distributed school
resource” (Darling-Hammond, 2010, p. 40). Roza et al. (2004) and Wilkins and Staff
(2006) found that schools with a majority of Black and Latinx students were twice as
likely to have teachers with no more than three years of experience than schools with a
majority of White students. Mayer et al. (2000) had similar findings when they compared
teachers’ experiences throughout high-poverty schools and low-poverty schools. Roza et
al. (2004) and Wiener (2006) found that teachers with more experience gravitate toward
schools in more affluent districts with fewer minority students and higher test scores.
Research has shown that students’ outcomes are lowered when students do not have
access to quality teachers and experience high levels of teacher turnover (DarlingHammond, 2010; Ronfeldt et al., 2013).
In addition to being more likely to be taught by inexperienced teachers, lowincome and minority students are more likely to be taught by teachers who do not have a
full credential or who did not minor in their subject area during their undergraduate
studies (Esch et al., 2005; Jerald & Ingersoll, 2002)). Jerald and Ingersoll (2002) found
that both schools concentrated in poverty and schools comprised primarily of minority
students are much more likely to have teachers that are assigned out of their field.
Although the study considered multiple subjects, a little more than a third of teachers at
schools concentrated with poverty did not minor in the subject they taught, compared to
19% for other schools. In secondary schools composed mostly of minority students,
approximately 34% of the teachers did not minor in the core subject that they taught,
compared to about 29% at other schools (Jerald & Ingersoll, 2002).
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“When Black and White children of comparable ability experience the same
instruction, they do about equally well, and this is true when the instruction is excellent in
quality and when it is inadequate” (Dreebren, 1987, p. 34). Disparities across schools are
intensified by tracking because all students are not exposed to high-quality curriculum.
When Black high school students were placed in schools throughout the Chicago suburbs
as opposed to the city, Kaufman and Rosenbaum (1992) found that students who attended
mostly White suburban schools had better educational outcomes than their peers with the
same grades and socioeconomic status who did not. Darling-Hammond (2010) attributed
this to the opportunity to take more rigorous courses with better curricula and higher
quality teachers, which can in turn help students “graduate on time, attend college, and
secure good jobs” (p. 39).
Darling-Hammond (2010) stated that school designs do not always foster positive
learning environments for students and settings that support strong teaching. In the
United States, teachers tend to have little time to collaboratively plan with each other and
work in isolation. Similarly, students tend to work individually and focus on rote
memorization. Furthermore, teachers and students in large urban schools, which tend to
be concentrated with poverty, do not always have strong relationships with each other.
Darling-Hammond (2010) describes these schools as dehumanizing warehouses where
behavior is controlled instead of developed. Even administrators of these schools felt like
the mandates that they were required to implement did not always allow them to care
about students how they would like to.
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Zooming in on Unequal Access to Math Curriculum
The previous section provided an overview of the five components of DarlingHammond’s (2010) Anatomy of Inequality: poverty and segregation, unequal school
funding, inequitable distribution of well-qualified teachers, unequal access to curriculum,
and dysfunctional schools. This study seeks to explore the advanced math misplacement,
course offerings, eligibility and enrollment patterns, and overall math achievement of
Black students, Latinx students, and students from low-income families before and after
the California Math Placement Act. For this reason, the next sections will focus on the
unequal access to curriculum component of Darling-Hammond’s Anatomy of Inequality.
The literature shows that tracking and course-taking affect access to curriculum.
Tracking
Schools are implementing exclusionary practices more than fifty years after
Brown by way of tracking (Oakes, 1990). Tracking has prevented Black students, Latinx
students, and students from low-income families from having access to high-quality
experiences in secondary mathematics. The practice of tracking groups students into
courses based on ability (Loveless, 2008). Tracking tends to cause poor and minority
students to be overrepresented in the lowest courses, and it is not clear if the main factor
of the overrepresentation is race or class (Oakes, 2005). Tracked pathways may have
honors, Advanced Placement, and/or intervention courses, and students tend to be placed
into various courses based on previous grades, test scores, and teacher recommendations
as early as middle school (Loveless, 2008). Black students, Latinx students, and students
from low-income families are assigned to low tracks at disproportionately higher rates
than their peers (Frankenberg et al., 2003). Studies have shown that tracking lowers the
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achievement for students in low tracks while achievement rates increase for students in
higher tracks. (Gamoran, 1987; Kerckhoff, 1986).
Oakes (1987) states that tracking practices have originated from as early as the
late 1920s. The tracking research is limited and conflicting, with scholars like Slavin
(1990) offering critiques of tracking while scholars like Kulik and Kulik (1982) support
tracking. Slavin and Kulik and Kulik agree that ability grouping across various grades in
elementary school increases achievement, and that no groups’—high, middle, or low—
achievement is affected by ability grouping. Slavin also believes that tracking does not
affect achievement when students are tracked by an achievement measure and receive the
same curriculum, while Kulik and Kulik argue that this practice is not as common, as
most students tend to be assigned to different tracks and are presented curriculum that is
based on their perceived ability. Slavin argues for an end to tracking until schools can
show that it benefits students. However, Kulik and Kulik believe that tracking benefits
high-achieving students without harming others. Later research has shown that the
practice of tracking harms Black students, Latinx students, and students from low-income
families in particular (Darling-Hammond, 2004; Flores, 2007; Long et al., 2009; Pearson,
2014; Riegle-Crumb, 2006; Tate, 1997).
Oakes (1990) found that Black students, Latinx students, and students from lowincome families have fewer opportunities to learn mathematics for similar reasons:
judgment about abilities, access to rigorous math, access to qualified teachers, access to
resources, and classroom opportunities. Research shows that even when Black students
attend schools with rigorous course offerings, they are disproportionately placed in
lower-level math courses (Oakes, 1990; Oakes et al., 2000). This opportunity gap may be
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attributed to tracking. Oakes (1990) notes that due to tracking, students within the same
school can have significantly different experiences. Students can be placed in low-ability
classes as early as elementary school. Oakes also found that the enrollment of the lowtrack classes tends to correspond with race and class and claims that students’ math
experiences are distinctly different by the time they get to secondary grades.
Typically, students are placed in remedial classes or lower-track classes because
their performance is below their teachers’ expectations or below the skill level of their
peers (Oakes, 2005). However, placing them in classes with repetitive, boring material or
simply requiring them to repeat a grade only serves to keep them on their existing track
(Davis & Jordan, 1994). Boaler and Greeno (2000) also described the negative effects of
repetitive curricula, stating, “Students who are asked to follow procedures on repetitive
exercises without being able to make meaning on their own may not see themselves as
mathematics learners but rather as those who do not learn mathematics” (p. 9). Therefore,
the practices throughout lower-tracked classes may not provide the support that is
necessary for students to excel.
Lomax et al. (1995) found that when Black or Latinx students make up 60% or
more of the school population, classroom activities are more likely to focus on multiplechoice questions and assignments that are not cognitively demanding. Anderson (2019)
provided a classroom vignette where a teacher only exposed students to surface-level
questions. The classroom consisted of fourteen Black students and two Latinx students.
During a debrief of the teacher’s math lesson, the teacher stated that she chose not to
expose the students to questions of great depths of knowledge because she felt it would
be too difficult for students. The teacher believed that the rigor would cause students to
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give up, and that basic recall questions were at the appropriate level for her class. The
teacher also mentioned what the standardized test would cover for that subject and felt it
was best to limit instruction on the topic based on what was covered on the test. This is
not an uncommon practice for teachers of students of color.
Rist (1970) considered teacher perception and student performance to be a selffulfilling prophecy. Scholars have also found that low teacher expectations are common
throughout low-track courses (Cherng, 2017; Oakes, 2005; Rist, 1970). According to
Rist, this would mean that if a teacher expects low performance, they will receive low
performance from the students, and vice versa. These expectations affect teacher
behaviors in addition to what is assigned to students. Cherng (2017) found that students
internalize expectations and suggested that high expectations may boost students’
personal expectations, and in turn their academic performance. Oakes (2005) shows the
consistent presence of low expectations throughout low-tracked classes. If there are
positive effects for internalized high expectations of educators, it is important to note that
negative expectations of educators can also be internalized by students.
Stereotypes and expectations may hold students back, even after they have
demonstrated proficiency. Research shows that Black and Latinx students tend to
be placed in lower-tracked classes even when their achievement measures, such as
standardized tests scores, are equivalent to or better than those of their White and
Asian peers (Love, 2002). Love (2002) also stated:
We thought we were tracking students in or out of higher-level
mathematics courses by their ability. Then we looked at the data on student
achievement on standardized tests. We learned that African American and
[Latinx] students who scored as high as White students were getting
tracked out of college-level courses (p. 3).
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This documented misplacement, which tends to negatively affect Black and Latinx
students, was one of the primary justifications for the California Math Placement
Act (Billy, 2015). Lawmakers believed that students did not have access to higherlevel math courses because they were misplaced. Tracking, in addition to bias that
may occur throughout placement decisions, may affect students’ access to various
courses. Research is needed to examine if solely addressing misplacement will
improve the advanced math enrollment for students who have been “put at the
edges” of secondary mathematics, or if other issues, such as tracking, may need to
be addressed as well (Love, 2019).
Course-Taking
Researchers attribute performance gaps in standardized assessments to disparate
enrollment (Boykin & Noguera, 2011; Joseph et al., 2016; Milner, 2012; Schmidt &
McKnight, 2012). In an attempt to explore factors that affect educational opportunity and
equity for students, the Civil Rights Data surveyed all of the public school districts in the
United States to determine access to courses and resources. Black students make up 16%
of the national high school student population, and 8% of Calculus (Office of Civil
Rights, 2018). Advanced math courses like Trigonometry, Precalculus, and Calculus are
major predictors of success on standardized math tests (ACT, 2005). Yet research has
shown that Black and Latinx students tend to attend schools that have few advanced math
courses or are tracked into lower-level math courses (Darling-Hammond & Bransford,
2007).
Approximately one-third of college freshmen in the United States are
unprepared for college-level math, and those who need remediation tend to be
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Black and Latinx students, as well as those who come from low-income families
(Long et al., 2009). Because of these statistics, Long et al. (2009) researched how
high school course-taking may impact college readiness. They found that although
the learning environment and rigor of instruction can be possible contributing
factors, most of the differences in college readiness were due to course-taking.
Student characteristics such as socioeconomic status, eighth grade standardized
test scores, and middle school attendance seemed to have the most impact on the
highest math course taken in high school. Furthermore, eighth grade standardized
test scores had the largest effect on the highest math courses taken and college
readiness. Portions of this study focus on the effects that socioeconomic status may
have on course-taking over time.
Based on their findings, Long et al. (2009) suggest that focusing on middle
school math can have great returns and eliminate disparities in high school and
beyond. They also suggest that schools ensure that traditionally disadvantaged
students—Black students, Latinx students, and those from low-income families—
take more than the minimum courses to graduate high school. Increasing the
number of math units has been shown to increase achievement. Taningco et al.
(2008) found that the number of math units completed, in addition to math
confidence, predict twelfth grade achievement and college persistence. Coursetaking has been shown to have various effects on students’ futures. Therefore, it is
important to explore how to create a system that affords equitable enrollment in
college-level math courses.
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The California Placement Act Failed to Challenge the Anatomy of Inequality
The California Math Placement Act failed to address any of the five components
of the Anatomy of Inequality, more specifically the unequal access to rigorous
curriculum and unequal access to resources aspects. The key features of the California
Math Placement Act fail to create more equal access to rigorous curriculum. More
specifically, the act does not address the various math pathways that exist, nor does it
address inequitable access to the resources needed to promote STEM access and success.
Unequal Access to Rigorous Curriculum: Tracking and Various Acceleration
Practices, and Common Core Math Pathways
While the California Math Placement Act suggests that elementary and middle
schools implement the California Math Placement Act requirements, it is not mandated.
Instead, the California Math Placement Act was specifically written for high school
districts that serve incoming ninth graders. Thus, implementation is only mandated once a
student is in ninth grade, three years into a student’s secondary education, and three years
after tracking starts for most secondary-school districts.
Oakes (2005) noted that ability grouping can occur as early as elementary school.
Misplacement can therefore occur as soon as schools offer various math pathways that
contain accelerated or intervention courses. It may be more beneficial for fair and
objective placement practices to be implemented as early as elementary school, and at the
latest, at the beginning of students' secondary careers or once students begin to be
officially tracked into different math courses.
In addition to not taking tracking into consideration, the California Math
Placement Act does not take school and district course offerings into consideration,
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which is a major factor that affects students’ access to advanced math courses. Properly
placing students into courses throughout pathways that may be inequitable may not result
in the systemic change that is needed throughout math education.
The California Math Placement Act requires that high schools post their math
pathways on their websites. Figures 2.2 and 2.3 show two different math pathways for
California schools. Districts currently have various math pathways with different
acceleration points, and there is no consistency in the acceleration policies, or the
pathways offered across school districts. This means that students' access to higher-level
math courses may change with their location. This also means that proper placement
alone cannot necessarily guarantee access to college-level or advanced math courses.
The course pathways shown in Figure 2.2 reflect a delayed acceleration model.
All students take the same courses in middle school and either take a compression course,
two math courses concurrently, or take an approved class during the summer in high
school. It is important to note that taking multiple math courses at once may restrict a
student from taking another STEM elective.
The course pathways in Figure 2.3 show a district that accelerates as early as sixth
grade. This allows students to take Calculus BC, equivalent to second-year college
Calculus, in twelfth grade without taking summer school or two concurrent math classes.
The pathways in Figure 2.2 do not contain Calculus BC. This shows that students' access
to advanced math courses can be restricted based on their district’s pathways.
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Figure 2.2
De-tracked Middle School with Delayed Acceleration Pathway

Figure 2.3
Tracked Middle School with Sixth Grade Acceleration Pathway
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In order to have equitable practices, all students need to have access to a highquality, mathematically rich curriculum, no matter what school district they attend, or
which pathways are put in place.
Unequal School Funding and its Impact on Integrated Math
In addition to students having various access to advanced math courses,
there are also two major high school math pathways that the California Math
Placement Act did not account for. The Common Core State Standards suggests
two different pathways that organize content differently: traditional and integrated.
The traditional three-year course progression consists of Algebra 1, Geometry, and
Algebra 2. Integrated Math covers the same algebra, geometry, trigonometry, and
statistics standards, however, instead of covering them separately like the
traditional pathway, integrated math weaves them together into three yearly
courses: Math 1, Math 2, and Math 3, as shown in Figure 2.4. Integrated math has
been used occasionally throughout the United States since the 1990s (Will, 2018).
The concept became more popular after the adoption of Common Core State
Standards for Math. Roughly 90% of the world teaches with the integrated
approach. Many countries who use an integrated approach throughout secondary
math outperform the United States on international assessments, such as Japan and
Singapore (Harlow, 2015; Will, 2018).
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Figure 2.4
Traditional and Integrated Math Pathways

The addition of an integrated math pathway may also exacerbate problems of
unequal access to curriculum. Harlow (2015) noted that teachers are having trouble
finding integrated math curriculum. The traditional pathway is more common; therefore
most publishers are focusing on producing curriculum that follows the traditional path
(Will, 2018). The integrated approach has been seen as costly for some districts, as they
mention the need to retrain many Algebra 1 and Geometry teachers. One district in
Southern California mentioned that they could not find an integrated math text that fit
their needs, so they chose to stick with the traditional sequences. They are keeping their
old textbook adoption and supplementing when necessary to align with Common Core
(Harlow, 2015). A district’s ability to navigate and adjust to these changing curricular
pathways will largely depend on their access to resources—both financially and with
regard to the preparation and experience of their math educators. Districts with greater
resources may be more equipped to implement the pathways than those with less access
to resources. Therefore, when attempting to increase access to advanced math and high31

quality math experiences, one must take all aspects of the system of math education into
consideration, especially components of the Anatomy of Inequality.
Summary
The research throughout this section shows that factors other than
misplacement may contribute to students’ access to advanced math. Black
students, Latinx students, and students from low-income families attend schools
that are consistently underfunded, which in turn causes them to have less access to
high-quality teachers and advanced course offerings. It is important to explore
access, misplacement, and overall math achievement before and after the
implementation of the California Math Placement Act to see if the objective
placement measures are improving the quality of students’ schooling experiences
or if other systemic changes need to be considered to improve schooling,
especially for Black students, Latinx students, and students from low-income
families.
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Chapter 3 Methodology
Restatement of Purpose
One of the primary goals of the California Math Placement Act was to fix the
“leak in the STEM pipeline” by increasing high school enrollment in college-level math
courses. The purpose of this study is to examine how the California Math Placement Act
came to be a state policy and if the policy’s intended results can be seen throughout one
California school district. This is studied by exploring the factors that contributed to the
passage of the California Math Placement Act and comparing students’ math access,
enrollment, eligibility, misplacement, and proficiency outcomes before and after the
implementation of the act.
Research Questions
This study will explore multiple research questions that seek to answer two
overarching questions and two sub-questions:
1) What were the interests that converged to pass the California Math Placement
Act?
2) What interests, if any, were ignored or unserved by the California Math
Placement Act?
a) How did the California Math Placement Act impact the racial and
socioeconomic disparities in advanced math course enrollment, the
expressed purpose of the act, throughout one California school district?
b) What other impacts, if any, did the California Math Placement Act have
on math access and outcomes?

Research Design
Critical policy analyses thoroughly examine how a policy is made and
implemented. Young and Diem (2018) acknowledge that education is a complex system
and analyzing policy using a critical frame allows for a holistic understanding of the
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system, which includes identifying and framing the problem in addition to developing,
implementing, and evaluating the policy. This study is comprised of mixed-methods
research design, which uses a critical policy analysis to explore the origins of the
California Math Placement Act and evaluate its outcomes, with a particular focus on its
targeted populations. Both qualitative and quantitative analyses are essential to illustrate
both the creation and impact of the act.
The qualitative portion of this study consists of an archival document analysis to
explore the motivating factors of the California Math Placement Act and the interests that
converged to pass it. The quantitative analysis then uses two-proportion z-tests and chisquare tests to statistically analyze the advanced math course offerings, eligibility,
enrollment, misplacement, and overall math outcomes throughout a large, unified school
district in California before and after the California Math Placement Act was
implemented. The use of the statistical tests can determine if there are statistically
significant differences in outcomes before and after the implementation of the act. Each
analysis is explained in detail in the subsequent sections.
The statistical analyses used student-level data from the graduating classes of
2016 and 2020 to analyze advanced math misplacement, enrollment and eligibility
patterns, and overall math proficiency before and after the implementation of the
California Math Placement Act. In addition, the quantitative analysis used school-level
data from the 2015–2016 and 2019–2020 school years to examine advanced math course
offerings before and after the implementation of the California Math Placement Act. This
mixed-methods research design compares the stated purpose of the California Math
Placement Act with the policy’s actual impact on one California school district. This
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analysis can, in turn, reveal whose interests may be served throughout the California
Math Placement Act. Table 3.1 states each overarching question, the data collected in an
attempt to answer each question, and how the data are analyzed.
Table 3.1
Summary of Data Sources
Overarching Research
Questions
1) What were the interests
that converged to pass
the California Math
Placement Act and what
interests, if any, were
missing?

Method
Archival
document
analysis

Data
California policy

Analysis
Open
coding

Supporting research
Newspaper
publications

2) How did the California
Math Placement Act
impact the racial and
socioeconomic
disparities in advanced
math course enrollment,
the expressed purpose of
the act, throughout one
California school
district?

Statistical
analysis

3) What other impacts, if
any, did the California
Math Placement Act
have on math access and
outcomes?

Statistical
analysis

Class of 2016 and
Class of 2020
student-level math
course-taking data
Class of 2016 and
Class of 2020
eleventh grade
Smarter Balanced
math scores
2015–2016 and
2019–2020 high
school master
schedules
2015–2016 and
2019–2020 high
school
demographics
Eleventh grade
Smarter Balanced
math scores

35

Chi-square
test
Twoproportion
z-tests

Twoproportion
z-tests

Qualitative Analysis of Policy Formation
The qualitative portion of the study seeks to address Research Question 1 to
determine the interests may have converged to pass the California Math Placement Act
and identify any missing interests. Consistent with the critical policy analysis components
stated by Diem et al. (2014) and Young and Diem (2017), this study will interrogate the
roots and development of education policy. This study uses an archival document
analysis consisting of an extensive web search to trace the individuals and organizations
involved in the passage of the California Math Placement Act. The archival document
analysis consists of what Diem and Young (2015) describe as a “concentrated looking,”
which involves the collection and examination of “contextualizing information, policy
texts, observations and interviews” (p. 845).
Document analyses systematically review documents (Bowen, 2009). Archival
document analysis involves researching, selecting, and making sense of data. Bowen
acknowledged that documents can consist of newspaper articles, organization files,
background research, previous studies, meeting minutes, and press releases. Documents
provide information on background and context.
Bearing witness to past events, documents provide background information as
well as historical insight. Such information and insight can help researchers
understand the historical roots of specific issues and can indicate the conditions
that impinge upon the phenomena currently under investigation. (Bowen, 2009, p.
29–30)
Document analyses can help determine additional research questions that should be asked
and can be used to supplement quantitative data. The contents of the documents help
determine additional quantitative analyses and extend this study to explore outcomes and
eligibility patterns.
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To conduct the archival document analysis of the California Math Placement Act,
the official language of the act was obtained from the State of California’s Legislative
website. A web search for “the California Math Placement Act” was conducted to find
the sponsors of the act. The sponsoring organizations’ websites were then explored to
identify their origins, partners, and goals. To provide context around events that occurred
during the creation of the legislation, a web search of “Silicon Valley technology
diversity 2014” was conducted. The articles on the first two pages of the web search were
read and summarized.
The primary sponsor of the act, the Silicon Valley Community Foundation,
published a webpage entitled “Addressing Math Misplacement” that listed seven
newspaper articles, three videos, and eleven other resources, which included advocacy
reports, studies, and materials to assist with implementation (Silicon Valley Community
Foundation, n.d.b). To conduct the archival document analysis for the California Math
Placement Act, the resources that the Silicon Valley Community Foundation published
regarding the act were explored, with a particular focus on the advocacy reports and the
informational briefing. Concentrating on the advocacy reports helps to determine the
origins of the act, and the informational briefing speaks to the interests that were involved
in the California Math Placement Act. The informational briefing was the only video
included in the analysis because it was the longest exchange between lawmakers,
practitioners, and sponsors. Furthermore, the other two videos repeated information from
the informational briefing and included the same people present at the briefing.
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Advocacy Reports
There are two main studies that are referenced or mentioned throughout
publications for the California Math Placement Act: the Pathways report and Held back.
The pathways report: Dead ends and wrong turns on the path through algebra is a thirtyfour-page report conducted on behalf of the Noyce Foundation, one of the sponsors of the
California Math Placement Act. It was published by Steve Waterman in April 2010. The
study compared eighth graders from two cohorts and a pretreatment group to determine
the impact of a professional development program. However, it ended up discovering
course-taking discrepancies. Future research was done to extend the Pathways report.
Held back: Addressing misplacement of 9th grade students in Bay Area school math
classes' is a thirty-seven-page report that was funded by the Silicon Valley Community
Foundation and researched by the Lawyers Committee for Civil Rights of the San
Francisco Bay Area in January 2013. The goal of the report was to bring awareness to the
issue of math misplacement. The Lawyers Committee for Civil Rights of the San
Francisco Bay Area also wanted to illustrate the legal liabilities associated with the
misplacement.
Informational Briefing
The informational briefing is the longest-documented exchange between
lawmakers, practitioners, sponsors, and the public around the California Math Placement
Act. The informational briefing was analyzed to summarize the main concerns voiced in
order to highlight any converging interests. The informational briefing took place on
September 30, 2014, in East Palo Alto, California (Kadvany, 2014). According to
Kadvany (2014), this was the first of other statewide informational briefings, however an
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internet search did not pull up videos or articles from other meetings. The informational
briefing was organized in partnership by the California Legislative Black Caucus and the
Silicon Valley Community Foundation.
Six members of the California Legislative Black Caucus were present on the
panel: 1) Assemblymember Shirley Weber, representing the 79th district in San Diego
County; 2) former Assemblymember Cheryl Brown, representing the 47th district in the
Inland Empire; 3) Assemblymember Chis Holden; representing the 41st district
in Pasadena; 4) Assemblymember Reginald Jones-Sawyer, representing the 59th district
in mid–Los Angeles; 5) former Assemblymember Sebastian Ridley-Thomas, representing
the 54th district in parts of Los Angeles County; and 6) former Assemblymember and
current Senator Steven Bradford, representing the 62nd district in Inglewood. Senator
Holly Michell referred to them all as small business leaders, nonprofit leaders, and
academics. An internet search was conducted for each attending member’s biography.
None of their biographies mentioned math education or K–12 experience.
Table 3.2 groups the attendees into one of three categories: lawmaker, sponsor, or
practitioner. The present members of the California Legislative Black Caucus were
categorized as lawmakers. Attendees from organizations who sponsored the California
Math Placement Act such as the Silicon Valley Community Foundation and the Lawyers
Committee for Civil Rights of the San Francisco Bay Area were categorized as sponsors.
Practitioners were those who worked directly with the K–12 educational system at the
time of the informational briefing. A web search was conducted to determine each of the
practitioner’s position at the time of the informational briefing.
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Table 3.2
Informational Briefing Attendees and Affiliation at the Time of the Informational
Briefing
Category

Name

Affiliation

Dr. Shirley Weber

Assemblymember- 79th District

Holly Mitchell

California Senator & Chair of the
California Legislative Black Caucus

Sebastian Ridley-Thomas

Assemblymember- 54th District

Steven Bradford

Assemblymember- 62th District

Cheryl Brown

Assemblymember-47th District

Chris Holden

Assemblymember -41st District

Reginald Jones-Sawyer

Assemblymember- 59th District

Oren Sellstrom

Lawyers’ Committee for Civil
Rights

Dr. Emmitt Carson

Silicon Valley Community
Foundation

Reverend Marlyn Bussey

Retired Academic Counselor—
Sequoia Union High School District

Anne Campbell

Superintendent of San Mateo County
Office of Education

Bernie Vidales

Superintendent of Jefferson
Elementary School District

Dr. Morgan Marchbanks

Assistant Superintendent for
Educational Services of Sequoia
Union High School District

Lawmakers

Sponsors

Practitioners
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The first overarching research question for this study seeks to determine the
interests that converged to pass the California Math Placement Act and any possible
interests that may have been excluded. It was therefore important to identify any
recurring themes that lawmakers, sponsors, and practitioners presented during the
informational briefing. It is possible that lawmakers, sponsors, and practitioners had
different motivations for the act, and analyzing the commentary of each group may
uncover those interests. The informational briefing did include brief public comments
toward the end, however only two of the five speakers directly mentioned math. One of
the instances briefly referred to the Algebra for All Initiative in 2008. The other comment
is included in the qualitative findings.
Quantitative Analyses of Outcomes & Critical Race Quantitative Intersectionality
The quantitative position of this analysis will speak to Research Question 2:
2) What interests, if any, were ignored or unserved by the California Math
Placement Act?
a) How did the California Math Placement Act impact the racial and
socioeconomic disparities in advanced math course enrollment, the
expressed purpose of the act, throughout one California school district?
b) What other impacts, if any, did the California Math Placement Act have
on math access and outcomes?
Because this study will use numerical data from various subgroups, the principles of
Critical Race Quantitative Intersectionality are followed.
Covarrubias and Vélez (2013) believe that qualitative Critical Race Theory
research tends to be overlooked in the policymaking process, because their findings may
not be viewed as generalizable. Critical Race Quantitative Intersectionality has the power
to impact research, policy, and practice (Rios-Aguilar, 2014). This study’s quantitative
analysis is grounded in the principles of Critical Race Quantitative Intersectionality.
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Critical race quantitative intersectionality is an explanatory framework and
methodological approach that utilizes quantitative methods to account for the
material impact of race and racism at its intersection with other forms of
subordination and works toward identifying and challenging oppression at this
intersection in hopes of achieving social justice for students of color, their
families and their communities (Covarrubias & Vélez, 2013, p. 276).
The principles of Critical Race Quantitative Intersectionality correspond to the guiding
principles of Critical Race Theory. Covarrubias and Vélez (2013) list five principles of
Critical Race Quantitative Intersectionality:
1. Quantifying the material impact of racism at its intersections: Intersectional data
mining
2. Challenging the neutrality of quantitative data: Numbers do not “speak for
themselves”
3. Originating from the experiential and material experiences of people of color
4. Being intentionally committed to addressing injustice and seeking transformation
5. Taking a transdisciplinary perspective and methods for revealing elusive and
hidden patterns
Critical Race Quantitative Intersectionality works together with qualitative inquiry; the
quantitative analysis is informed by the qualitative analysis. It is for this reason that the
study employs a mixed-methods research design. “Both quantitative and qualitative
methods are essential for capturing specific nuances of educational trends—the lives
behind the numbers” (Covarrubias & Vélez, 2013, p. 282).
This study focuses on the achievement of various subgroups, however, in order to
not promote gap gazing, this study will not compare subgroups with each other in an
attempt to highlight an achievement gap. Groups’ outcomes will only be compared with
each other if it is explicitly mentioned in the California Math Placement Act’s literature.
For example, literature supporting the California Math Placement Act mentions
disproportionate misplacement rates for Black and Latinx students compared to their
White and Asian peers. Therefore, one of the analyses in this study will explore the
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misplacement rate of both groups over time. Literature also notes the restrictive course
offerings at predominately Black and Latinx schools; another analysis will compare the
advanced math courses offered at predominately White and Asian Schools with
predominantly Black and Latinx schools. This is done to speak to potential changes in
courses offering disparities before and after the California Math Placement
Act. However, in accordance with Critical Race Quantitative Intersectionality, the
achievement of subgroups will not be compared with each other.
This study uses the concept of effect coding to highlight the experiences of
students who are underrepresented throughout math education while not privileging a
reference group (Rios-Aguilar, 2014). Effect coding compares groups to the overall
mean. On the other hand, reference coding also compares groups to each other. The
traditional practice of reference coding tends to position White students as the norm. This
study only compares each selected subgroup to the overall mean and to itself over time
wherever possible. The analyses can determine if various subgroups have experienced a
change in enrollment and achievement after the implementation of the California Math
Placement Act.
Setting/Context
Because the California Math Placement Act passed based on research that was
conducted in California, this study highlights a large, unified school district in California.
A unified school district was selected so that the data collected came from schools with
the same course progressions and policies. Unlike unified school districts, high school
districts may have multiple elementary feeder districts, who in turn may have varying
math pathways. It would therefore be impossible to determine if enrollment and
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achievement were affected by characteristics of the high school or characteristics of
previous schooling throughout another district.
This study only focuses on data from the six comprehensive high schools
throughout the district. The focal district has one alternative high school, however,
because the course offerings of the alternative high school vary greatly from what is
offered at the other high schools, data from the alternative school has been omitted. The
focal district follows a traditionally tracked math sequence, which is the most commonly
offered throughout the education system in the United States.
The data from the focal district can help to give an insight on how the policy may
affect students throughout the state of California. According to Ed Data, a partnership
with the California Department of Education, the district served a little over 30,000
students from grades PK–12 during the 2019–2020 school year, the most recent school
year for which data is available. During the 2019–2020 school year, about a quarter of
students in the district were English Language Learners and about 40% of students
throughout the district qualified for the National School Lunch Program. Furthermore,
the demographics of the selected district for the 2019–2020 school year are similar to the
demographics of the state of California. The district has a slightly smaller Black
population compared to the state demographics. However, the district has a larger
Hispanic/Latinx population; Figures 3.1 and 3.2 show the demographics of the state of
California and the focal district during the 2019–2020 school year. Figure 3.3 compares
the demographics to illustrate similarities in the proportions of each race.
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Figure 3.1
2019-2020 California Demographics

Note. Exact demographic information was left off of the charts for anonymity purposes.

Figure 3.2
2019-2020 Focal District Demographics

Note. Exact demographic information was left off of the charts for anonymity purposes.
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Figure 3.3
2019-2020 State and Focal District Demographics Comparison

Note. Exact demographic information was left off of the charts for anonymity purposes.
Population
This study focuses on data from the high school graduating classes of 2016 and
2020 and school data from the 2015–2016 and 2019–2020 school years. The California
Math Placement Act was signed on October 5, 2015, and required school districts to
comply by the 2016–2017 school year (Torlakson, 2016). This study includes data from
the Class of 2016 because they were the last class to graduate before the act’s
implementation, and the Class of 2020 because they were the most recent class for which
course enrollment and achievement data were available at the time of data collection.
Furthermore, the Class of 2020 is the first high school cohort to graduate under four years
of the California Math Placement Act. Data from the 2015–2016 school year and the
Class of 2016 was used to measure conditions before the California Math Placement Act,
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with data from the 2019–2020 school year and the Class of 2020 measuring conditions
after the California Math Placement Act was implemented.
For consistency purposes, each of the analyses for the study used the
racial categories provided by the focal district. Table 3.3 shows the racial demographics
for the graduating classes of 2016 and 2020.
Table 3.3
Racial Demographics by Class
Race

Class of 2016 Class of 2020

American Indian or Alaska Native

2.2%
(40)

0.3%
(5)

Asian

19.0%
(347)

21.5%
(399)

Black or African American

3.5%
(64)

2.4%
(44)

41.35%
(752)

42.1%
(782)

Native Hawaiian or Other Pacific Islander

0.7%
(12)

0.4%
(8)

Not Provided

0.2%
(4)

0.9%
(17)

Two or More Races

2.1%
(39)

2.4%
(44)

White

31.0%
(565)

30.1%
(560)

Total

1823

1859

Hispanic/Latinx

Students were also grouped by socioeconomic status. Nation School Lunch
Program status was used as a measure of socioeconomic status for this study, because it is
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consistently determined and documented throughout all schools in the school
district. Some of the analyses in the study focus on students who qualify for the program.
Table 3.4 shows the demographic makeup of students who qualify for the National
School Lunch Program for the graduating classes of 2016 and 2020.
Table 3.4
National School Lunch Program Status by Class
National School Lunch Program
eligibility

Class of 2016

Class of 2020

Qualified

39.6%
(721)

37.7%
(701)

Did Not Qualify

60.4%
(1102)

62.3%
(1158)

1823

1859

Total

Data Sources
The focal district provided non-identifiable student-level data for all students in
the graduating classes of 2016 and 2020, in addition to high school math course offerings
for the 2015–2016 and 2019–2020 school years. The focal district also provided a list
of all of the math and computer science course sections offered at each high school in the
district during the 2015–2016 and 2019–2020 school years by semester. In order not to
duplicate enrollment numbers, this study uses second-semester data for each of the
analyses, because it was a better indicator of course completion.
To maintain consistency in course offerings, courses that were not mainstream
math courses, listed in the district's math section of the course catalog, were eliminated.
Therefore, Independent Studies and Special Education courses were not included in the
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analysis. In addition, supplemental or intervention math courses, such as Math Lab were
not included. The data were also cleaned so that equivalent courses across the district had
the same names and matched the course titles listed in the course catalog. As a result, the
list of math courses included Algebra 1, Geometry, Algebra 2, Accelerated Algebra 2,
Precalculus, Honors Precalculus, Advanced Placement Calculus AB, Advanced
Placement Calculus BC, Differential Equations, International Baccalaureate Math Higher
Level I, International Baccalaureate Math Higher Level II, International Baccalaureate
Math Standard Level, and International Baccalaureate Math Studies Standard Level.
Computer science courses were not included in this analysis because they are not listed
under the math section of the district’s course catalog. However, access to computer
science courses is discussed further in Chapter 6 as a suggestion for future research.
Operational Definitions
Advanced Math Courses
The California Unified School District has one International Baccalaureate school
that does not offer Advanced Placement courses. In order to include all college-level
math courses, this study considers advanced math courses to be courses with a
recommended prerequisite of a C or better in Precalculus or its equivalent, per the
district’s course catalog, and Advanced Placement Statistics. For the purpose of this
study, the following courses are considered advanced math courses:
●
●
●
●
●
●
●

Mathematical International Baccalaureate Higher Level I
Mathematical International Baccalaureate Higher Level II
Mathematical International Baccalaureate Standard Level
Advanced Placement Calculus AB
Advanced Placement Calculus BC
Differential Equations
Advanced Placement Statistics

49

Measure of Math Proficiency
This study uses eleventh grade Smarter Balanced Assessment Consortium math
test scores as an overall measure of students’ math proficiency. Students’ eleventh grade
Smarter Balanced Assessment Consortium math scores are analyzed, because it is the one
assessment that all students take in high school, no matter which math courses they are
enrolled in during eleventh grade. Standardized test scores are used as an achievement
measure for the purposes of this study because the Smarter Balanced Assessment
Consortium math test is the only common and consistent achievement measure across the
various classrooms and high schools throughout the focal district. The Smarter Balanced
Assessment Consortium uses Achievement Level Descriptors to describes student’s
performance across the four domain-specific claims: Level 4—Standard Exceeded, Level
3—Standard Met, Level 2—Standard Nearly Met, Level 1—Standard Not Met. Scores
within Levels 3 and 4 demonstrate proficiency while scores at Levels 2 and 1 do not
(California Department of Education, 2016).
Measure of Socioeconomic Status
This study uses National School Lunch Program status as a measure of
socioeconomic status. Although the National School Lunch Program is not a perfect
measure of socioeconomic status, it is a data point that is collected nationwide throughout
all schools, so the measure will be consistent throughout the various schools that are
included in this study. “The Department's guidelines for free meals and milk and
reduced-price meals were obtained by multiplying the year 2019 Federal income poverty
guidelines by 1.30 and 1.85, respectively, and by rounding the result upward to the next
whole dollar” (U.S. Department of Agriculture, 2019). Students can also qualify for free
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and reduced lunch if their household qualifies for Supplemental Nutrition Assistance,
Temporary Assistance for Needy Families, or Food Distribution programs. Students
living in foster care also qualify, in addition to migrant students, homeless students, or
students who have run away from home (U.S. Department of Agriculture, 2019). This
study categorizes each high school in terms of socioeconomic status based on Title I
status. In order to qualify for Title I funding, a school’s population must consist of at least
40% of students who qualify for the National School Lunch Program.
Demographic Subgroups
This study uses the term demographic subgroups to describe its targeted
subgroups. Many researchers have documented the ways in which Black students, Latinx
students, and students from low-income families have fewer opportunities to learn
mathematics and engage in rigorous curricula (Darling-Hammond, 2004; Flores, 2007;
Long et al., 2009; Pearson, 2014; Riegle-Crumb, 2006; Tate, 1997). Finkelstein et al.
(2012) found that Black and Latinx students throughout California were less likely to
take Calculus compared to their White peers. Held back, one of the two major articles
cited by the California Math Placement Act, encouraged schools to examine placement
data to identify any barriers students of color and low-income students may face
throughout math education. Therefore, this study seeks to explore if there is a change in
math enrollment, access to advanced math courses, and achievement after the
implementation of the California Math Placement Act, particularly for its targeted
demographic subgroups: Black students, Latinx students, and students who qualified for
the National School Lunch Program.
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Statistical Analyses
The quantitative analyses explore advanced math access, advanced math
enrollment and eligibility patterns, advanced math misplacement, and overall math
proficiency outcomes before and after the California Math Placement Act. The
quantitative analysis will serve to answer Research Question 2 and its corresponding subquestions:
2) What interests, if any, were ignored or unserved by the California Math
Placement Act?
a) How did the California Math Placement Act impact the racial and
socioeconomic disparities in advanced math course enrollment, the
expressed purpose of the act, throughout one California school district?
b) What other impacts, if any, did the California Math Placement Act have
on math access and outcomes?
Chi-square tests were used to explore changes in advanced math enrollment and
eligibility by race and socioeconomic status. Two-proportion z-tests were also conducted
to examine Advanced Placement course offerings, misplacement rates, and overall math
proficiency before and after the implementation of the California Math Placement Act.
The following sections first describe the two statistical tests that were used throughout
the quantitative analyses and then describe each analysis in detail.
Chi-Square
Chi-square tests are used to compare the proportions of enrollment and eligibility
patterns by race and socioeconomic status when there were more than two categorical
outcomes. Chi-square is a nonparametric statistical test that compares the frequency
distribution observed in multinomial distributions. More specifically, this study uses chisquare tests of homogeneity, which test whether different populations have the same
proportion for a categorical variable (Triola, 2018). Raw counts cannot be compared
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throughout this study because the number of students throughout each graduating class
and subgroup differ, therefore proportion must be compared to make up for the difference
in group size. Furthermore, chi-square analyses are appropriate for this inquiry because
the tests identify statistically significant differences in samples (Bock et al., 2010). The
sizes of the groups throughout the analyses vary for various reasons, such as change in
school enrollment, however the chi-square test identifies statistically significant
differences in proportions. The tests can therefore determine if there are statistically
significant differences between the graduating classes of 2016 and 2020 and demographic
subgroups.
All conditions for utilizing chi-square tests are met. The data in the cells are
frequencies or counts. The variable categories are mutually exclusive. Each student only
contributed data to one cell per analysis. Both study groups were independent. Students
were either part of the Class of 2016 or the Class of 2020. There are at least two
categorical variables. At least 80% of the cells have a cell count of at least five, and no
cell has an expected value of less than one. (McHugh, 2013).
Equation 3.1 shows the calculation for the chi-square test statistic.
Equation 3.1
Chi-square Statistic Formula.
+

𝑋" = $
',-

(𝑂' − 𝐸' )"
𝐸'

Note. Here n is the number of cells in the table and Oi and Ei are the observed and expected values of each cell.

The test uses the overall row and column frequencies to find the expected value for each
category. For example, if demographic subgroups were listed in rows and course-taking
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frequencies were listed in columns, the chi-test would use the total number of students in
each subgroup and the total number of students in each course to calculate the expected
values of each cell based on proportions. To calculate the expected values, each row total
is multiplied by each column total. That product is then divided by the overall total.
To calculate the chi-square statistic, the difference between the observed and
expected values for each cell are calculated, squared, and summed. (R-1)(C-1) is used to
calculate the degrees of freedom, where R represents the number of rows and C
represents the number of columns. The degrees of freedom determine the critical value
and whether or not the chi-square value is statistically significant. The null hypotheses of
each chi-square test in the analyses stated that the proportions throughout two groups are
the same. The alternative hypotheses of each chi-square for each of the analyses state that
the proportions throughout two groups are not the same.
Two-Proportion Z-Tests
Two-proportion z-tests are used to compare outcomes that have two categorical
variables. In this study, two-proportion z-tests are used to compare and examine
Advanced Placement course offerings, misplacement rates, and overall math proficiency.
Because the number of students throughout the graduating classes of 2016 and 2020
differ, and the total number of courses offered differ, percentages and frequencies could
not be compared. In order to compare frequencies over time, proportions must be used.
Two-proportion z-tests compare percentages, more specifically two observed proportions.
Two-proportions z-tests are used to determine whether the proportion of two groups
differ significantly from each other in terms of a particular categorical characteristic. One
application of the two-proportion z-test compares the proportion of students in the focal
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district’s Class of 2016 who demonstrated proficiency on the Smarter Balanced
Assessment Consortium math test with the same proportion of students in the Class of
2020. Two-tailed two-proportion z-tests are used to account for potential increases or
decreases in courses offerings. The null hypotheses of each two-proportion z-test in the
analyses stated that the two-proportions are the same. The alternative hypotheses of each
two-proportion z-test in the analyses stated that the two-proportions are not the same.
Equation 3.2 shows the formula used to calculate the z-score of two-tailed twoproportion z-tests (Triola, 2018, p. 457). Two-tailed two-proportion z-tests are used to
identify any changes, increases or decreases, among two-proportions. Both conditions are
met for each of the study’s two-proportion z-tests. Each test compares different groups
and each group also has more than five cases and a population size greater than ten
(Triola, 2018).
Equation 3.2
Formula Two-Tailed Two-proportion Z-Test Statistic.
𝑝̂ =

𝑥𝑛-

𝑞4 = 1 − 𝑝̂
p=

𝑥- + 𝑥"
𝑛- + 𝑛"

q = 1−p
𝑧=

(𝑝̂- − 𝑝̂" ) − (𝑝- − 𝑝" )
:pq + pq
𝑛- 𝑛"

Note. Let 𝑝- refer to the population proportion, 𝑛- refer to the size of the sample, 𝑥- represent the number of successes
in the sample. Per the null hypothesis, 𝑝- − 𝑝" = 0.
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Advanced Math Course Offerings
Research shows that schools whose populations are composed mostly of students
of color have fewer advanced math course offerings. In 2014, The Office of Civil Rights
of the United States Department of Education (2018) stated that only 57% of Black
students and 67% of Latinx students attend schools that offer all of the courses necessary
to be college ready. This does not specifically take advanced mathematics courses into
consideration. However, one may predict that the statistic would be even lower once
advanced math courses are taken into consideration. Research Question 2b seeks to
identify any impacts that the California Math Placement Act had on math access and
outcomes. In terms of access, this analysis investigates if advanced math courses offered
vary in the focal district by school type. The following analysis seeks to answer three
questions:
● How did the California Math Placement Act impact the number of advanced math
courses available to students in schools with different racial and socioeconomic
demographics in the focal district?
● Is there a statistically significant difference between the proportion of advanced
math placement courses offered across schools with a majority of Black and
Latinx students and schools with a majority of White and Asian students before
and after the implementation of the California Math Placement Act?
● Is there a statistically significant difference between the proportion of advanced
math placement courses offered at Title I schools and schools that do not qualify
for Title I funding before and after the implementation of the California Math
Placement Act?

Access was determined by two different types of analyses: per capita measures by school
type and two-proportion z-tests by school type.
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Per capita measures make quantities between populations of different sizes
comparable. To calculate the per capita measures, the number of sections of advanced
math courses was totaled for each high school for the 2015–2016 and 2019–2020 school
years. Enrollment for the 2015–2016 and 2019–2020 school years was used to calculate
the number of advanced math sections offered per every 1,000 students. Each high school
was then categorized by their overall racial composition for each school year and the per
capita measure was calculated for each category.
In terms of racial composition, the district's six high schools were divided into
two categories: majority Black and Latinx and majority White and Asian, with majority
calculated as greater than 50%. Four schools in the focal district were categorized as
majority Black and Latinx serving schools and two schools in the district were
categorized as majority White and Asian serving schools. The demographics of each
school were excluded from the chapter for anonymity purposes. The schools included in
each of the groups remained consistent across both school years. Table 3.5 shows the
enrollment for each school type for the 2015-2016 and 2019-2020 school years.
The analysis was then duplicated to find the per capita measure of advanced math
course offerings by school type in terms of Title I status, in order to speak to course
offerings based on the socioeconomic status. The six comprehensive high schools in the
California Unified School District were placed into two groups: Title I and non-Title I.
There were three schools in each category, and the schools’ status remained consistent
across both school years. Table 3.6 shows the enrollment for each school type for the
2015-2016 and 2019-2020 school years.
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Table 3.5
School Enrollment by Race
School Year
2015-2016

School Type
Majority Black & Latinx

Total Enrollment
5766

Majority White & Asian

3381
9147

2019-2020

Majority Black & Latinx

5536

Majority White & Asian

3449
8985

Note. The entire school’s population were included in the course offering analysis because students from multiple
grades can take advanced math courses.

Table 3.6
School Enrollment by Title I Status.
School Year
2015-2016

School Type
Title I

Total Enrollment
4069

Non-Title I

5078
9147

2019-2020

Title I

3833

Non-Title I

5152
8985

Note. The entire school’s population were included in the course offering analysis because students from multiple
grades can take advanced math courses.

The per capita measures help quantify the number of advanced math sections
available based on student enrollment. Additional analyses were conducted to speak to
the proportion of advanced math courses that were offered based on school type. To
analyze this, a proportion was calculated by taking the number of sections of advanced
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math courses offered for a particular school type and dividing that by the total number of
advanced math sections offered for the respective school year. Two-proportion z-tests
were then conducted to see if the proportion of advanced math sections offered by school
type significantly differed before and after the implementation of the California Math
Placement Act. Like the per capita analysis, the proportion of advanced math courses
were calculated based on the school’s racial demographic composition and then repeated
to analyze the proportion of advanced math courses based on Title I eligibility as well.
The proportions were then used to conduct two-proportion z-tests to identify any
statistically significant differences in the proportions of misplacement across targeted
demographic subgroups and over time. This comparison speaks to potential
improvements for targeted subgroups after the implementation of the California Math
Placement Act. The null hypothesis for each two-proportion z-test states that the
proportions of advanced math courses are the same for each school type over time.
Statistically significant differences may suggest impacts of the California Math
Placement Act on advanced math course offerings. The questions for each two-proportion
z-test are as follows:
Course Offerings by Racial Composition
• Is there a statistically significant difference between the proportion of advanced
math courses offered in majority Black and Latinx serving schools before and
after the implementation of the California Math Placement Act?
Course Offerings by Socioeconomic Composition
• Is there a statistically significant difference between the proportion of advanced
math courses offered in Title I schools before and after the implementation of the
California Math Placement Act?
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Advanced Math Eligibility and Enrollment Patterns
The next analyses explored eligibility and enrollment patterns of advanced math
courses before and after the implementation of the California Math Placement Act. Many
reports discuss advanced math participation. The Great Schools website publishes
Advanced Placement participation for schools which refers to the percentage of students
at each school who took an Advanced Placement math course (Lorenzo, 2021). This is a
common measure used. However if there is an interest in misplacement and course-taking
discrepancies, we may need to use more than a dichotomous measure of enrolled versus
not enrolled. Therefore, the next portion of the quantitative analyses focused on
enrollment and eligibility patterns. The inclusion of eligibility allows for an additional,
third categorical outcome.
Research Question 2a questioned the potential impact the California Math
Placement Act had on the racial and socioeconomic disparities in advanced math course
enrollment. This was analyzed by examining how enrollment and eligibility patterns in
advanced math courses varied by race and socioeconomic status before and after the
implementation of the California Math Placement Act. Because Calculus and Statistics
have different prerequisites, their enrollment and eligibility patterns were calculated
separately, as a student can be eligible for Statistics but not Calculus. After eligibility was
determined for each course, the statistical analyses for Calculus and Statistics were
identical. The Calculus enrollment and eligibility analyses answer the following four
questions:
●

Are there statistically significant differences in the overall Calculus enrollment
and eligibility patterns before and after the implementation of the California
Math Placement Act?
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● Are there statistically significant differences in Calculus enrollment and eligibility
patterns for Black students before and after the implementation of the California
Math Placement Act?
● Are there statistically significant differences in Calculus enrollment and eligibility
patterns for Latinx students before and after the implementation of the California
Math Placement Act?
● Are there statistically significant differences in Calculus enrollment and eligibility
patterns for students who qualify for the National School Lunch Program before
and after the implementation of the California Math Placement Act?
The California Unified School District’s course catalog “recommends” a grade of
C or better in Precalculus or Precalculus Honors to enroll in Advanced Placement
Calculus AB/BC or International Baccalaureate math courses. The focal district has one
International Baccalaureate high school, which does not offer Advanced Placement
courses, as the International Baccalaureate system uses other tests for college-level
courses. In order to include the International Baccalaureate school’s advanced math
offerings, for the purpose of this study, all courses with Precalculus as a prerequisite were
considered Calculus or the equivalent.
For this analysis, all students in the graduating classes of 2016 and 2020 were
placed into three categories:
1) Not eligible for and not enrolled in Calculus or its equivalent
2) Eligible but did not enroll in Calculus or its equivalent
3) Enrolled in at least one Calculus course or its equivalent
There was a small percentage of students enrolled in Calculus or the equivalent
without documentation of the recommended prerequisite. Those students were not put in
a fourth category for the purposes of this study. This particular analysis focuses on
enrollment, whether or not students met the recommended prerequisite. Potential
misplacement will be addressed in another analysis.
To create the three Calculus enrollment and eligibility categories used in this
study, every student who received a C or higher in Precalculus or Precalculus Honors
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before or during their junior year was given a score of “0.5.” Students’ junior year
enrollment was used as the cut-off for this analysis because students would still need at
least one year to take another math course before or during their senior year. Students
were then given one point for each Advanced Placement Calculus or International
Baccalaureate math course they enrolled in. Each student was placed into the three
categories listed above based on the total number of points they received. Students with
zero points were categorized as not eligible for Calculus or its equivalent and not
enrolled. Students with 0.5 points were eligible for Calculus or its equivalent but did not
enroll, and students with one or more points enrolled in at least one Calculus course or its
equivalent.
To analyze the Calculus enrollment and eligibility patterns by race, the
frequencies for each category were organized in a layered contingency table in SPSS with
the graduating class as the innermost layer and race as the outermost layer. The layered
contingency table was used to run a chi-square test of homogeneity. The chi-square test
explored if there were overall changes in the enrollment and eligibility proportions for the
graduating classes of 2016 and 2020 and if there were changes in the enrollment and
eligibility patterns across races within graduating classes before and after the
implementation of the California Math Placement Act.
A second layered contingency table was created with the frequencies for each
enrollment category in terms of National School Lunch Program status, organized by
graduating class. The contingency table was then used to run a chi-square test of
homogeneity to determine if there were significant differences in enrollment and
eligibility patterns for students who qualified for the National School Lunch Program in
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the graduating class of 2016 and 2020, before and after the implementation of the
California Math Placement Act.
A similar analysis was conducted for Statistics enrollment and eligibility. The
only difference between the Calculus and Statistics analyses was the prerequisite course
used to create the three enrollment categories. The district’s course catalog recommends a
grade of C or better in Algebra II or Accelerated Algebra II to enroll in Statistics. To
conduct the Statistics analysis, all students in the graduating classes of 2016 and 2020
were placed into three categories:
1. Not eligible for and not enrolled in Statistics
2. Eligible but did not enroll in Statistics
3. Enrolled in Statistics
Once students were placed into the three eligibility and enrollment categories, the
previous statistical analysis was replicated. Chi-square tests of homogeneity were
conducted to answer the following questions:
● Are there statistically significant differences in the overall Statistics enrollment
and eligibility patterns before and after the implementation of the California
Math Placement Act?
● Are there statistically significant differences in Statistics enrollment and
eligibility patterns for Black students before and after the implementation of the
California Math Placement Act?
● Are there statistically significant differences in Statistics enrollment and
eligibility patterns for Latinx students before and after the implementation of the
California Math Placement Act?
● Are there statistically significant differences in Statistics enrollment and
eligibility patterns for students who qualify for the National School Lunch
Program before and after the implementation of the California Math Placement
Act?
The California Unified School District only lists grades for prerequisite math
courses as a requirement. While the enrollment and eligibility analyses used the same
prerequisite course, the measure was not necessarily consistent within and between
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schools throughout the districts. Grades vary by classroom. Per California Education
Code 49066(a), teachers have complete control of their grade calculations.
When grades are given for any course of instruction taught in a school district, the
grade given to each pupil shall be the grade determined by the teacher of the
course and the determination of the pupil’s grade by the teacher, in the absence of
clerical or mechanical mistake, fraud, bad faith, or incompetency, shall be final.
(California Education Code, 2007)
It is important to use grades to analyze enrollment and eligibility patterns because grades
are the measures that move high school students to subsequent math courses. Students
only take a standardized math test in eleventh grade. Therefore, standardized test scores
cannot be used to place high school students in math courses. It is also important to
explore enrollment using a measure that is consistent across the district. In order to
incorporate a measure that is consistent across all classrooms and schools within the focal
district, the next analyses used students’ eleventh grade Smarter Balanced Assessment
Consortium math test scores as a measure of math achievement to identify potential
misplacement throughout advanced math courses.
Advanced Math Misplacement
Advocacy Reports supporting the California Math Placement Act frequently
mention misplacement in terms of students repeating Algebra 1 in the ninth grade despite
demonstrating proficiency in middle school (Lawyers’ Committee for Civil Rights of the
San Francisco Bay Area, 2013). Furthermore, documents from sponsors of the California
Math Placement Act stated that Black and Latinx students were not placed into advanced
math courses at the same rates as their White and Asian peers despite demonstrating the
same level of proficiency (Lawyers’ Committee for Civil Rights of the San Francisco
Bay Area, 2013; Silicon Valley Community Foundation, 2014). While advocacy reports
of the California Math Placement Act have a particular focus on the transition from
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Algebra 1 in eighth grade to Geometry in ninth grade, this study focuses on the
misplacement that occurs throughout advanced math courses. At the time of the previous
research, taking Algebra 1 in middle school was common, especially with the Algebra for
All Initiative in California. However, with the transition to the new Common Core State
Standards, taking Algebra 1 in the ninth grade is now considered to be grade level.
Consequently, the California Math Placement Act’s focus on Geometry placement in the
ninth grade may no longer be the most informative misplacement indicator. The need to
increase access to advanced math courses for Black students, Latinx students, and
students from families of low socioeconomic status was frequently emphasized in the
California Math Placement Act’s literature. For those reasons, this study focuses on
misplacement throughout advanced math courses, namely Calculus and Statistics.
This study defined two forms of misplacement: upward misplacement and
downward misplacement. Upward misplacement refers to students who did not
demonstrate proficiency on the Smarter Balanced Assessment Consortium math test,
scoring in Levels 1 and 2, and enrolled in at least one advanced math course. Downward
misplacement refers to the opposite, when students score in the highest level, Level 4, on
the Smarter Balanced Assessment Consortium math test yet do not enroll in an advanced
math course. Because this study focuses on advanced math courses, students who
achieved Level 3 were not included in this particular analysis. This exclusion assumes
that students who received a Level 3 score would be more likely to complete the general
math requirements. Focusing on the Level 4 performance band can highlight extreme
forms of misplacement.

65

To calculate misplacement proportions, students from the graduating classes of
2016 and 2020 were placed into two categories based on their eleventh-grade Smarter
Balanced math scores: Did Not Demonstrate Proficiency and Exceeded Standards. After
students were placed in the Did Not Demonstrate Proficiency or Exceeded Standard
groups, two additional groups were created based on advanced math enrollment: Did Not
Enroll in an Advanced Math course and Enrolled in One or More Advanced Math
Courses. The enrollment and proficiency frequencies were then put in a 2x2 crosstabulation in SPSS, separated by graduating class. The cross-tabulation for the Class of
2016 and the Class of 2020 calculated proportions for each misplacement type by
demographic subgroup. The proportions were then used to conduct two-proportion z-tests
to identify any statistically significant differences in the proportions of misplacement
across demographic subgroups and over time. Each analysis will be explained in further
detail.
For the misplacement analyses, the White and Asian subgroups were combined,
and their misplacement proportions were compared to the combined misplacement
proportions for Black and Latinx students. The comparison is not meant to highlight an
achievement gap, nor was it done to label a certain subgroup as the norm or superior.
These particular groups were compared because the language in the publications for the
California Math Placement Act notes a discrepancy in placement for Black and Latinx
students compared to their White and Asian peers (Lawyers’ Committee for Civil Rights
of the San Francisco Bay Area, 2013; Silicon Valley Community Foundation, 2014). This
grouping was done to determine if certain demographic subgroups have a
disproportionate misplacement rate before and after the implementation of the California
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Math Placement Act. The misplacement analysis is the only analysis that compares
various subgroups with each other. In terms of socioeconomic status, students were
separated into two groups based on whether or not they qualified for the National School
Lunch Program.
Eighteen two-proportion z-tests were conducted. For each form of misplacement,
the tests explored if there were misplacement discrepancies between Black/Latinx and
White/Asian students and between students who quality for the National School Lunch
Program and students who do not qualify in the Class of 2016 and the Class of 2020. This
analysis speaks to misplacement discrepancies that existed before and after the
implementation of the California Math Placement Act. The analysis also calculated the
overall proportions of upward misplacement and downward misplacement throughout the
focal district. The analysis used two-proportion z-tests to compare misplacement rates in
each subgroup with the same subgroup over time. This comparison speaks to potential
improvements for targeted subgroups after implementation of the California Math
Placement Act. The null hypothesis for each two-proportion z-test states that the
proportions are the same for each subgroup or the same for the subgroup over time.
Statistically significant differences may suggest impacts of the California Math
Placement Act or misplacement discrepancies across groups. The questions for each twoproportion z-test are listed below by misplacement type.
● Overall Downward Misplacement
o Is there a statistically significant difference between the proportion of students
who scored Level 4 on the Smarter Balanced Assessment Consortium test but
did not enroll in an advanced math course before and after the California
Math Placement Act?
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● Downward Misplacement Discrepancies by Race or Socioeconomic Status
o Is there a statistically significant difference between the proportion of White
and Asian students who scored Level 4 on the Smarter Balanced Assessment
Consortium test but did not enroll in an advanced math course and the same
proportion among Black and Latinx students in the graduating class of 2016
(before the California Math Placement Act)?
o Is there a statistically significant difference between the proportion of White
and Asian students who scored Level 4 on the Smarter Balanced Assessment
Consortium test but did not enroll in an advanced math course and the same
proportion among Black and Latinx students in the graduating class of 2020
(after the implementation of the California Math Placement Act)?
o Is there a statistically significant difference between the proportion of
students who qualified for the National School Lunch Program and scored
Level 4 on the Smarter Balanced Assessment Consortium test but did not
enroll in an advanced math course and the same proportion among students
who did not qualify for the National School Lunch Program in the
graduating class of 2016 (before the California Math Placement Act)?
o Is there a statistically significant difference between the proportion of
students who qualified for the National School Lunch Program and scored
Level 4 on the Smarter Balanced Assessment Consortium test but did not
enroll in an advanced math course and the same proportion among students
who did not qualify for the National School Lunch Program in the
graduating class of 2020 (after the implementation of the California Math
Placement Act)?
● Downward Misplacement Over Time by Race or Socioeconomic Status
o Is there a statistically significant difference between the proportion of White
and Asian students who scored Level 4 on the Smarter Balanced Assessment
Consortium test but did not enroll in an advanced math course before and
after the California Math Placement Act?
o Is there a statistically significant difference between the proportion of Black
and Latinx students who scored Level 4 on Smarter Balanced Assessment
Consortium test but did not enroll in an advanced math course before and
after the implementation of the California Math Placement Act?

68

o Is there a statistically significant difference between the proportion of
students who qualified for the National School Lunch Program and scored
Level 4 on the Smarter Balanced Assessment Consortium test but did not
enroll in an advanced math course before and after the implementation of the
California Math Placement Act?
o Is there a statistically significant difference between the proportion of
students who did not qualify for the National School Lunch Program and
scored Level 4 on the Smarter Balanced Assessment Consortium test but did
not enroll in an advanced math course before and after the implementation of
the California Math Placement Act?
● Overall Upward Misplacement
● Is there a statistically significant difference between the proportion of
students who scored Level 1 or Level 2 on the Smarter Balanced Assessment
Consortium test but enrolled in an advanced math course before and after
the implementation of the California Math Placement Act?
● Upward Misplacement Discrepancies by Race or Socioeconomic Status
o Is there a statistically significant difference between the proportion of White
and Asian students who scored Level 1 or Level 2 on the Smarter Balanced
Assessment Consortium test but enrolled in an advanced math course and
the same proportion among Black and Latinx students in the graduating
class of 2016 (before the California Math Placement Act)?
o Is there a statistically significant difference between the proportion of White
and Asian students who scored Level 1 or Level 2 on the Smarter Balanced
Assessment Consortium test but enrolled in an advanced math course and
the same proportion among Black and Latinx students in the graduating
class of 2020 (after the implementation of the California Math Placement
Act)?
o Is there a statistically significant difference between the proportion of
students who qualified for the National School Lunch Program and scored
Level 1 or Level 2 on the Smarter Balanced Assessment Consortium test but
enrolled in an advanced math course and the same proportion among
students who did not qualify for the National School Lunch Program in the
graduating class of 2016 (before the California Math Placement Act)?
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o Is there a statistically significant difference between the proportion of
students who qualified for the National School Lunch Program and scored
Level 1or Level 2 on the Smarter Balanced Assessment Consortium test but
enrolled in an advanced math course and the same proportion among
students who did not qualify for the National School Lunch Program in the
graduating class of 2020 (after the implementation of the California Math
Placement Act)?
● Upward Misplacement Over Time by Race or Socioeconomic Status
o Is there a statistically significant difference between the proportion of White
and Asian students who scored Level 1 or Level 2 on the Smarter Balanced
Assessment Consortium test but enrolled in an advanced math course before
and after the implementation of the California Math Placement Act?
o Is there a statistically significant difference between the proportion of Black
and Latinx students who scored Level 1 or Level 2 on the Smarter Balanced
Assessment Consortium test but enrolled in an advanced math course before
and after the implementation of the California Math Placement Act?
o Is there a statistically significant difference between the proportion of
students who qualified for the National School Lunch Program and scored
Level 1 or Level 2 on the Smarter Balanced Assessment Consortium test but
enrolled in an advanced math course before and after the implementation of
the California Math Placement Act?
o Is there a statistically significant difference between the proportion of
students who did not qualify for the National School Lunch Program and
scored Level 1 or Level 2 on the Smarter Balanced Assessment Consortium
test but enrolled in an advanced math course before and after the
implementation of the California Math Placement Act?

Overall Advanced Math Proficiency
To this point, the quantitative analyses included students’ access to advanced
math courses, advanced math enrollment and eligibility patterns, and advanced math
misplacement. The second half of Research Question 2b explores math outcomes. A
practitioner mentioned proficiency outcomes at the informational briefing, which
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prompted the additional question about overall math outcomes. The California Math
Placement Act does not explicitly mention an interest in math proficiency or outcomes.
However, in order to increase participation in advanced math courses, proficiency must
increase as well.
The final statistical analysis of this study explores the differences in overall math
proficiency between the Class of 2016 and the Class of 2020. The analysis used eleventhgrade Smarter Balanced Assessment Consortium scores for an achievement measure. The
number of students who scored Level 3 or Level 4 was totaled for the Class of 2016 and
the Class of 2020. A proportion was then calculated for each graduating class by dividing
the number of students who demonstrated proficiency by the total number of students in
the respective population. The data were then disaggregated to illustrate the proportion of
Black students, Latinx students, and students who qualify for the National School Lunch
Program who demonstrated proficiency in each graduating class. Once the data were
disaggregated, two-proportion z-tests were used to compare the demographic subgroups
over time to determine if there was a statistically significant difference in achievement
before and after the implementation of the California Math Placement Act. Four twoproportion z-tests were used to answer the following questions:
● Is there a statistically significant difference between the proportion of students
who scored Level 3 or Level 4 on the Smarter Balanced Assessment Consortium
test before and after the implementation of the California Math Placement Act?
● Is there a statistically significant difference between the proportion of Black
students who scored Level 3 or Level 4 on the Smarter Balanced Assessment
Consortium test before and after the implementation of the California Math
Placement Act?
●

Is there a statistically significant difference between the proportion of Latinx
students who scored Level 3 or Level 4 on the Smarter Balanced Assessment
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Consortium test before and after the implementation of the California Math
Placement Act?
●

Is there a statistically significant difference between the proportion of students
who qualified for the National School Lunch Program who scored Level 3 or
Level 4 on the Smarter Balanced Assessment Consortium test before and after the
implementation of the California Math Placement Act?

Protection of Human Subjects
The mixed-methods research design did not require human subjects review. There
was no interaction with any individual during the study, and no identifiable private
information was used. The qualitative archival document analysis explored publicly
available information, and the quantitative analyses used de-identified data. The data
were stripped of personal identifying information so that the data were not able to be
linked back to the original subjects. The names of all schools were eliminated, and the
focal district remained anonymous.
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Chapter 4 Archival Document Analysis
Overview
This chapter will use an archival document analysis to answer Research
Question:
RQ1) What were the interests that converged to pass the California Math
Placement Act and what interests, if any, were ignored or unserved?
The archival document analysis used an extensive web search to trace the individuals and
organizations involved in the passage of the California Math Placement Act. To conduct
the archival document analysis of the California Math Placement Act, the official
language of the law was obtained from the State of California Legislative website
(California Mathematics Placement Act, 2015). A web search for “the California Math
Placement Act” was then conducted to find the sponsors of the act. The sponsoring
organizations’ websites were explored to identify their origins, partners, and goals. To
provide context around events that occurred during the creation of the legislation, a web
search of “Silicon Valley Technology Diversity 2014” was conducted. Resources that the
Silicon Valley Community Foundation published regarding the act were explored, with a
particular focus on the foundational research and the informational briefing.
Concentrating on the foundational research helps to determine the origins of the act and
the informational briefing speaks to the interests that were involved in the California
Math Placement Act.
Figure 4.1 describes the findings of the archival document analysis. This chapter
describes the potential interests of Silicon Valley technology companies, Silicon Valley
nonprofit organizations, the California Legislative Black Caucus, and education
practitioners and how their interests may have converged to pass the California Math
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Placement Act, based on events that occurred around the creation of the act and the goals
of the organizations. This chapter also examines how the act may be perceived as a
universal victory for the parties involved, despite there being little evidence of inclusion
of the suggestions of educational practitioners and educational research. For this reason,
the “Education Practitioners” arrow in Figure 4.1 does not continue after the “Universal
Victory” section.
Figure 4.1
Temporary Interest Convergence of Silicon Valley Technology, Civil Rights Advocates,
and Policymakers
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Silicon Vallexy Workforce Data
Silicon Valley is a region of Northern California that is known for being the
birthplace of major technology companies such as Google, Facebook, and Apple
(Canales, 2020). The lack of diversity throughout Silicon Valley technology companies
has been apparent for decades. An article written in 2017 acknowledged that Jesse
Jackson, a civil rights leader, urged Silicon Valley technology companies to hire more
Black and Latinx workers in 1999 (Wong, 2017). “For all its forward technologies,
Silicon Valley is in many ways mired in the ugliest practices of the American past”
(Wong, 2017). Companies with more than one hundred employees are required to
provide demographic information to the United States government; however, they are not
required to share the data publicly (Molla, 2014). Although Intel and Hewlett-Packard
publicly released data for years, many other major technology companies in Silicon
Valley refused to publicize their demographic information up until 2014 (Kang &
Frankel, 2015; Molla 2014).
Recent newspaper articles note that workforce data reports from the major
technology companies in Silicon Valley still do not show progress six years after the
initial reports were published in 2014 (Dean & Bhuiyan, 2020; Sabin, 2020). Technology
companies have expanded, yet the increased hiring of underrepresented populations is not
making a significant impact (Wong, 2017). Google’s workforce has more than doubled,
and Facebook’s workforce has quadrupled since 2014. However, the proportions of their
demographics remain the same (Dean & Bhuiyan, 2020; Harrison, 2019). Numerous
articles show that several programs were implemented and millions of dollars spent in an
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attempt to increase diversity throughout the Silicon Valley technology workforce, and
there has not been much change (Harrison, 2019; Kang & Frankel, 2015, King, 2015).
As illustrated in Appendix A, Black employees accounted for less than 5% of the
workforce at Facebook, Twitter, Google, and Microsoft from 2014 to 2019. Apple
reported that 7–9% of their workforce from 2014 to 2019 was Black, however, this also
included non-technical positions at their retail stores. The percentages for Latinx
employees were slightly higher, however, the growth over the years was still slow. Latinx
employees accounted for 4–5.2% of employees at Facebook, 3–4% of employees at
Twitter, 4.5–5.7% of employees at Google, 11–14% of employees at Apple, and 5.5–
6.3% of employees at Microsoft from 2014 to 2019 (Sabin, 2020).
Grant (2018) argued that “Alphabet, Facebook, and other companies have blamed
the difficulty in creating more representative workplaces on the ‘pipeline’ problem—the
assertion that there aren’t enough women or ethnic minorities with the educational or
professional backgrounds to make them hirable” (p. 6). More specifically, Wong (2017)
describes the pipeline as a system that develops qualified workers who earn computer
science degrees. Dr. Juan Gilbert, who serves as the chair of the Computer & Information
Science & Engineering Department at the University of Florida, blamed the lack of
diversity on the education system and stated, “Minorities are the minority by far in
computing programs” (p. 9). However, multiple news articles refute that claim (Grant,
2018; Kang & Frankel, 2015; Wong, 2017).
Wong (2017) acknowledged that the percentage of Black students who earn
computer science degrees is higher than the percentage that Silicon Valley technology
companies employ. For example, according to the National Science Foundation, Black
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students made up 9.7% of the computer science bachelor’s degrees awarded in 2014.
However, Black employees made up no more than 7% of the workforce at five of the
major Silicon Valley technology companies. This number would decrease to 2.4% if
retail employees were excluded (Sabin, 2020). Similarly, Wiener (2016) noted that Black
and Latinx students make up about 18% of the awarded computer science degrees, yet
approximately 5% of the Silicon Valley workforce. Kang and Frankel also list similar
statistics and employment trends. Dean and Bhuiyan (2020) stated:
Tech leaders have often pointed to a "pipeline problem" to explain away the lack
of Black hiring and promotion. But in 2016, 8.6% of graduates with a bachelor's
degree in computer and information science were Black and a little over 10%
were [Latinx], according to the National Center for Education Statistics. Even the
graduating class of computer science majors at Stanford, Silicon Valley's elite
training ground, is more diverse than the companies just down the road from
campus.
Dean and Bhuiyan acknowledged that there is an issue of access and support, not a
pipeline problem. While several newspaper articles mention the “pipeline problem,” none
of the articles explicitly mention the K–12 system (Dean & Bhuiyan, 2020; Grant, 2018;
Kang & Frankel, 2015; King, 2015; Sabin, 2020; Wiener, 2016; Wong, 2017). However,
proponents of the California Math Placement Act believed that misplacement throughout
secondary math courses has had negative effects on the diversity of its workforce by
causing a leak in the STEM pipeline (Beasley, 2017).
The California Math Placement Act’s Sponsors Had Ties to Silicon Valley Technology
Companies
Nonprofit organizations with ties to Silicon Valley technology companies funded
both pieces of the literature that lawmakers and sponsors cited to justify the California
Math Placement Act. The Silicon Valley Community Foundation partnered with an
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organization that focuses on the Silicon Valley economy and the region’s quality of life.
In addition, the Silicon Valley Community Foundation received millions of dollars from
Silicon Valley executives.
Silicon Valley Community Foundation.
The Silicon Valley Community Foundation was the primary sponsor of the
California Math Placement Act and its advocacy reports. Although the Silicon Valley
Community Foundation has supported legislation in the past, the California Math
Placement Act was the first legislative bill that the Silicon Valley Community Foundation
sponsored. The Silicon Valley Community Foundation has ties to Silicon Valley and its
technology companies. This could be why the foundation and the technology companies
supported similar actions by focusing on implementing change through the K–12 system.
In 2007, Silicon Valley Community Foundation, partnered with Joint Venture to
“enhance the Silicon Valley Index,” and they were still in partnership during the time of
this study (Joint Venture Silicon Valley, n.d.). The Silicon Valley Index is a nationally
distributed report that explores the strength of the Silicon Valley economy, in addition to
the health of the community. Joint Venture describes itself as an organization that “brings
together established and emerging leaders—from business, government, academia, labor
and the broader community—to spotlight issues, launch projects and work toward
innovative solutions” (Joint Venture Silicon Valley, n.d.). A Joint Venture Silicon Valley
publication stated that Joint Venture and the Silicon Valley Community Foundation
partnered to identify smart solutions to meet pressing needs and to identify challenges
and solutions to the challenges facing the Silicon Valley region. Despite their partnership,
there is no other mention of Joint Venture throughout the published documents for the
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California Math Placement Act. However, the act could have been the Silicon Valley
Community Foundation’s attempt to identify and meet the needs of Silicon Valley.
The Silicon Valley Community Foundation’s connections to Silicon Valley
technology companies extend beyond its partnership with Joint Venture. In 2018, the
Silicon Valley Community Foundation was said to have over 13 billion dollars of assets
(Dolan, 2018; Gelles, 2018). “Most of the donors put shares of stock into something
called a donor-advised fund, which functions like a charitable bank account. In exchange,
they got up front tax benefits and the opportunity to decide in the future which nonprofits
will receive their charitable donations” (Dolan, 2018). Dolan (2018) listed eighteen
billionaires whose tax records indicated combined donations totaling approximately four
million dollars. About half of the donors listed founded or cofounded major technology
companies such as Facebook, WhatsApp, Netflix, Microsoft, Twitter, Oracle, and Google
(see Table 4.1). Being associated with the sponsors of the California Math Placement Act
can make it appear that the technology companies are actively taking steps to diversify
their workforce while the responsibility is actually placed on the school system. This
further suggests that sponsoring the California Math Placement Act may be their attempt
to “enhance the Silicon Valley Index.”
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Table 4.1
Silicon Valley Community Foundation Donors
Name

Company

1) Brian Acton

WhatsApp cofounder

2) Dustin Moskovitz

Facebook cofounder, Asana founder

3) Howard Schultz

Starbucks chairman

4) J.B. Pritzker

Co-owner of Pritzker Group, a venture capital and private
equity firm

5) Jack Dorsey

Twitter, Square cofounder and CEO

6) Jan Koum

WhatsApp cofounder, Facebook board member

7) Jeff Skoll
8) John A. Sobrato &
Family

Former eBay president, founder of Participant Media
Chairman, The Sobrato Organization (real estate)

9) Kieu Hoang

Vice-chairman, Shanghai RAAS Blood Products

10) Larry Ellison

Oracle cofounder and chairman

11) Mark Pincus

Zynga cofounder

12) Mark Stevens

Former partner, Sequoia Capital, S-Cubed Capital founding
partner

13) Mark Zuckerberg

Facebook cofounder and CEO

14) Nick Woodman

Founder of camera firm GoPro

15) Paul Allen

Microsoft cofounder, investor

16) Reed Hastings

Netflix founder and CEO

17) Richard Peery

Cofounder and partner, Peery Arrillaga (real estate)

18) Sergey Brin

Google cofounder

Note. The donors are listed in alphabetical order by first name (Dolan, 2018). This is not an exhaustive list of Silicon
Valley Community Foundation’s donors.

The Noyce Foundation.
Another nonprofit organization involved with the California Math Placement Act
also had direct ties to Silicon Valley technology companies. The Noyce Foundation
funded both pieces of advocacy reports cited for the California Math Placement Act. The
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Noyce Foundation was founded in 1990 by the family of Dr. Robert N. Noyce to honor
his legacy. Noyce was a physicist and cofounder of Intel. Ann Bowers, the widow of Dr.
Robert Noyce, and her daughter Penny Noyce served as the foundation's trustees.
Together they worked to serve initiatives in which they believed Dr. Noyce cared about
the most. Bowers, stated:
Well before 1990, he and a few others had been pointing out that the pipeline of
students choosing to study math and science was shrinking, and that would have
effects on the strength and stability of the US. The big question was why was it
shrinking and what could one do about it. Consequently, the family decided that
improving that pipeline in any way we could think of would be the focus Bob
would have chosen (National Center for Family Philanthropy, 2016, p. 2).
There seems to be a concern for the access to skilled labor for the technology industry. In
fact, the Pathways report, which was funded by the Noyce Foundation, stated, “If at
every level of high school math the numbers of students doubled, the need to recruit
engineers from other countries could disappear” (Waterman, 2010, p. 6).
A publication describing the Noyce Foundation referred to Ann Bowers as “a
high-level human resources executive at Intel and Apple, and over the years has served as
a consultant to prominent Silicon Valley start-up companies and as a longtime board
member at several Bay Area nonprofit organizations” (National Center for Family
Philanthropy, 2016, p. 2). Penny Noyce worked as a physician, and after her father’s
death she dedicated more time to the foundation and became involved in education
reform. “She took on a leadership role in PALMS, a National Science Foundation-funded
effort launched in 1992 to improve mathematics, science, and technology education in
Massachusetts, and like Ann, took a leadership role on several education-related nonprofit boards” (p. 2).
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The Noyce Foundation implemented math and literacy programs throughout
Silicon Valley until 2009. In 2009, an external study found that although the programs
provided professional development, little impact on student outcomes was found
(National Center for Family Philanthropy, 2016). The Noyce Foundation then began to
shift its focus to expanding opportunities for science learning outside of the traditional
school setting. After twenty-five years of partnerships, the Noyce Foundation sunset on
December 31, 2015, shortly after SB 359 passed (https://leginfo.legislature.ca.gov;
National Center for Family Philanthropy, n.d.). The exact reasons behind the sunset do
not seem to be published. The sunset means that the foundation cannot examine the
impact after the California Math Placement Act that they sponsored. This also suggests
that the organization, which had direct ties to Silicon Valley technology companies, was
able to enact statewide change within the K–12 system of education with little to no
accountability.
California Legislative Black Caucus.
The data show that the Silicon Valley nonprofit organizations partnered with Civil
Rights organizations to pass the act. While the nonprofit organization had ties to Silicon
Valley technology companies, the California Math Placement Act may have also fulfilled
interests for the California Legislative Black Caucus and the Lawyers' Committee for
Civil Rights. According to Senator Holly Mitchell, she and Dr. Emmet Carson met in
2014. Senator Mitchell served as chair of the California Legislative Black Caucus during
the creation of the California Math Placement Act, and Dr. Carson served as the president
and CEO of the Silicon Valley Community Foundation at the time. It is unclear who
initiated the meeting, however Senator Mitchell mentioned that Held back was presented
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to her on two different occasions (Silicon Valley Community Foundation, 2015). During
their meeting, they discussed Held back, which was sponsored by Silicon Valley
Community Foundation. They then discussed the ways that the California Legislative
Black Caucus could be involved with improving math misplacement.
Approximately two years before the California Math Placement Act, the
California Legislative Black Caucus developed two policy pillars to guide their work
until 2020: education and Black enterprise. “We want to increase the Black high school
graduation rate by X percent. We want to increase the African American matriculation
rate out of the publicly funded universities and colleges” (Silicon Valley Community
Foundation, 2015). Dr. Carson believed that unequal access to advanced mathematics
courses due to misplacement may prevent students from completing college entrance
requirements. If this is true, and the California Math Placement Act increases advanced
math enrollment in addition to the competitiveness of college applications, the California
Legislative Black Caucus could fulfill one of its major goals.
Lawyers' Committee for Civil Rights of the San Francisco Bay Area.
The Lawyers' Committee for Civil Rights of the San Francisco Bay Area was
another nonprofit involved with the creation of the California Math Placement Act. While
it is unclear where their funding comes from, the Silicon Valley Community Foundation
funded Held back, which was issued by the Lawyers' Committee for Civil Rights.
The Lawyers' Committee for Civil Rights of the San Francisco Bay Area was
founded in 1968 with the goal to “dismantle systems of oppression and racism, and to
build an equitable and just society” (Lawyers' Committee for Civil Rights, 2021). They
focus on three pillars: racial justice, economic justice, and immigrant justice. Their
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website states, “This work seeks to make the promise of equal education a reality for
future generations.” Their work with the California Math Placement Act seems to fall
under their racial justice pillar (Lawyers' Committee for Civil Rights, 2021). While it
seems as though both the California Legislative Black Caucus and the Lawyers'
Committee for Civil Rights of the San Francisco Bay Area sought to improve outcomes
and education, which could be why their interests converged with the Silicon Valley
nonprofit organizations, the final language of the California Math Placement Act did not
reflect educator input and educational research.
Exclusion of Educational Research and Educator Expertise
Policymakers tended to rely on personal anecdotes and advocacy reports,
excluding the current educational research and the suggestions of current practitioners.
Held back acknowledges the steps that a Silicon Valley high school district took to
combat math misplacement, which were later published in Getting it right, a toolkit
published by the Silicon Valley Community Foundation. The actions taken by the district
are similar to California Senate Resolution 60, located in Appendix B, and the California
Math Placement Act. However, the final language of the California Math Placement Act
excludes critical components of the suggested steps. When educators met with sponsors
and policymakers at the informational briefing, their suggestions were also not reflected
in the final language of the act. Additionally, the archival document analysis found no
documented interaction with math educators during the California Math Placement Act’s
policymaking process.
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Exclusion of Current Educational Research
Personal Anecdotes.
Throughout the informational briefing, lawmakers, who were all members for the
California Legislative Black Caucus, described bias and traumas from their schooling
experiences.
•

“My mother was told that I should go home and learn how to take care of kids. So
my mother really got upset and said, ‘Now you will succeed,’ and did not let up
until I did succeed.”—Assemblymember Cheryl Brown.
• “But I was told by a guidance counselor, ‘You need to go to technical training
school.’ Despite the fact that I went on to be a biology major, I was told that I
should go to a tech technical training college.”—Assemblymember Steven
Bradford.
• “There are issues about our own trauma that we may not have recovered from
having had to repeat algebra twice.”—Senator Holly Mitchell (Silicon Valley
Community Foundation, 2015).
These personal experiences could be the reason why the California Legislative Black
Caucus was sought out to champion the California Math Placement Act.
Advocacy Reports.
Reports that serve as the foundation to statewide legislation should be grounded in
educational research. The California Math Placement Act impacts all high school
students throughout the state of California, yet its advocacy reports lack a strong
academic foundation that is data-driven and reflects the students of California. The act is
a product of two studies: the Pathways report and Held back. The official language of the
California Math Placement Act contains both of the reports’ major claims. The Pathways
report and Held back contained preliminary findings, anecdotal data, non-academic
sources, and at least one major claim that is not supported by research or data. This is
concerning because the Pathways report is cited multiple times in Held back.
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The Pathways Report.
The Pathways report was sponsored by the Noyce Foundation and authored by
Steve Waterman, a former superintendent of Bayshore Elementary and Brisbane School
Districts in San Mateo County. It provided nine Bay Area school districts with math
misplacement data for students of color. Waterman claimed that unspoken, unconscious
beliefs of teachers and administrators are preventing students from access to advanced
mathematics in high school (Silicon Valley Community Foundation, 2016).
The Pathways report found five main inequities: math course titles are multiple
and confusing, most eighth grade algebra students do not progress to Geometry ninth
grade, 46% of the eighth grade Algebra students with final grades of B- or above were
retained in Algebra or dropped to “math” classes below Algebra 1 in ninth grade, 45% of
eighth grade Algebra students who achieved Met Standards or Exceeded Standards on the
MARS Assessment and 44% of students who scored Proficient or Advanced on the
California State Algebra Test were retained in Algebra in the ninth grade, and placement
differs by ethnicity and parent education level. Some of these findings were addressed by
the California Math Placement Act. However, the Pathways report cautioned that the
findings are preliminary and may not be a representation of what is occurring throughout
the state of California.
The Pathways report contained conclusions that were made based on anecdotal
data. The report’s appendix noted that while the study did not focus on what students
were told during placement meetings, “anecdotal comments from teachers” showed that
teachers sometimes suggested that students take Algebra 1 again so that they can master
all of the concepts before moving on (Waterman, 2010, p. 19). The appendix also notes
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that high school teachers were “overheard” stating students’ high school placements seem
too advanced for them. The researchers suggested that this may have caused eighth grade
teachers to make conservative placement decisions.
In addition to claims based on anecdotal data, the report does not make reference
to the wide body of research regarding math placement or education. The report
contained a major claim that was used to justify the California Math Placement Act: “If at
every level of high school math the numbers of students doubled, the need to recruit
engineers from other countries could disappear” (Waterman, 2010, p. 7). However, this
claim did not include a citation or evidence. The only literature citation included in the
report cites “Thirteen Ways of Looking at a Blackbird,” a poem by Wallace Stevens. This
poem was cited to explain that school district websites categorize math courses several
different ways.
Held Back.
Additional research to address misplacement of ninth grade students in Bay Area
math classes was funded by the Silicon Valley Community Foundation and researched by
the Lawyers Committee for Civil Rights. This partnership resulted in the Lawyers'
Committee for Civil Rights publishing Held back – Addressing misplacement of 9th
grade students in Bay Area school math classes in 2013 (Lawyers’ Committee for Civil
Rights of the San Francisco Bay Area, 2013). Similar to the Pathways report, Held back
does not contain citations of peer-reviewed educational research. Furthermore, details
around the public data analyzed throughout the report were not given, therefore the study
cannot be replicated.
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The Held back report extended initial research in the Pathways report by
reviewing publicly available data from districts within the San Mateo and Santa Clara
counties. It found that the math misplacement problem was not just limited to the nine
school districts that the Pathways report studied. Held back analyzed the potential
misplacement from a legal standpoint. The report sought to do four things: use publicly
available data to highlight misplacement; explain disparate impact, unintentional
discrimination that can be the consequence of a policy or system that negatively impacts
a group; identify any other legal doctrines that misplacement may violate; and
recommend solutions.
Held back cited a general link to the California Department of Education’s online
California Standards Test results, “http://star.cde.ca.gov,” therefore it is unclear which
data points were analyzed (Lawyers’ Committee for Civil Rights of the San Francisco
Bay Area, 2013, p. 27). Although the data from both reports were different, the
conclusions of Held back were similar to the conclusions listed in the Pathways report. In
one district, about 39% of students were scheduled to repeat Algebra 1 in the ninth grade.
Seventy-three percent of Black students and 68% of Latinx students were scheduled to
repeat the course. The data illustrate that, “math misplacement is prevalent throughout
San Mateo and Santa Clara counties. The numbers indicate that students of color are
generally not placed in higher-level math classes as frequently as their non-minority
counterparts” (p. 13). Held back also found that students of color were far less likely than
their peers to take Calculus in the twelfth grade.
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Outdated Research.
The California Math Placement Act was passed based on research conducted
before the Common Core State Standards were implemented. The findings from the act’s
advocacy reports do not necessarily apply to the new standards. The advocacy reports
used to justify the California Math Placement Act were conducted before the Common
Core State Standards for Math were implemented and utilized a standardized test that is
no longer administered. The data were also collected during the time of California’s
Algebra for All Initiative, which could affect the placement between Algebra and
Geometry.
California’s policy history provides unique opportunities for understanding this
curricular intensification movement. In 1999, the California State Senate passed
the Public School Accountability Act (PSAA), which created accountability
penalties for enrolling 8th graders in courses other than Algebra. In 2008 the
state’s Board of Education intensified these accountability incentives by making
Algebra California Standards Test (CST) the “sole test of record” for the state’s
8th graders. While California’s adoption of the Common Core Standards will
likely slow this move toward enrolling all 8th graders in Algebra, the state
continues to enroll a far greater proportion of 8th graders in Algebra than any
other U.S. state (Domina, et al., 2014).
The incentives ended in 2013. The data for the Pathways report were collected in 2008,
therefore the data may be confounded by the Algebra for All Initiative.
The transition from Algebra 1 to Geometry no longer happens between the eighth
and ninth grade, therefore the act’s ninth grade implementation requirement may not
eliminate misplacement. For this reason, this study measured math misplacement using
advanced math enrollment instead of Algebra 1 and Geometry enrollment. Input from
math educators could have identified the current state of math education so that
policymakers would be more likely to author a policy that fits the current needs to the
system.
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Exclusion of Educators
The analysis found that educators’ suggestions were overlooked during the
policymaking process. The Silicon Valley Community Foundation published
Getting it right, which contains eight suggested steps for proper math placement.
The toolkit seems to be based on the actions that the Sequoia Union High School
District made in their placement practice for the 2012–2013 school year, as
described in Held back. However, Getting it right has suggestions that were not
included in the California Math Placement Act, therefore excluding suggestions
that were successfully implemented in a Silicon Valley school district.
Getting it right’s suggestions seem to promote academic support. The toolkit
suggests that schools should analyze their placement data to ensure that all students are
placed properly during the summer, after the master schedule is created. This includes
disaggregating the data and exploring any trends that might highlight inequalities among
the placements. High school leaders can then use the information to make any necessary
revisions to students’ schedules. It is suggested that another placement check is
conducted one week before school starts. The placement information should then be
presented to the staff during the first week of school to celebrate success and placement
accuracy. Getting it right also suggests that schools monitor student achievement
quarterly. This allows struggling students to participate in any necessary interventions
before the semester ends. Semester grades and performance assessment scores should
also be collected to determine whether pedagogical or curricular revisions are needed.
The California Math Placement Act mentions a check in the fall, however it does not
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require a check before school starts, nor does it require quarterly check-ins. The
exclusion of these critical checkpoints may reduce the impact of the act.
Components of educators’ input also seemed to be overlooked during the
informational briefing held by California Legislative Black Caucus. Educators
mentioned several issues that may also affect participation in STEM courses, such
as achievement, access, funding, and a lack of resources, however, the input was
not included in the final language of the law. There is also no documented
collaboration between math educators, policymakers, and sponsors during the
creation of the act.
Other Issues Raised by Practitioners
Educators mentioned other aspects of the system of math education that must be
addressed. However, despite being invited to attend the informational briefing and give
feedback, the language of the California Math Placement Act remained similar to the
initial California Senate Resolution 60. This may affect the impact that the act has on
increasing outcomes for its targeted groups. At the informational briefing, Senator
Mitchell mentioned the need for the input of practitioners to see if legislative action
should take place on the resolution.
This is our opportunity to hear from the experts, the people whose boots are on
the ground, to talk to us and engage in dialogue about a critical public policy
issue. We introduced one resolution on the senate side, identifying this as a
critical public policy issue, but again, to look forward to the conversation today
through the hearing process so we can walk away better informed and prepared to
perhaps take legislative action if we think that's necessary, when we reconvene in
January (Silicon Valley Community Foundation, 2015).
The issues that practitioners identified, such as math proficiency, funding and support
programs, and a need for resources were not reflected in the final language of the law.
The final language of the California Math Placement Act remained similar to what was
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written in California Senate Resolution 60, which was introduced before the
informational briefing. It is unclear if any substantial changes were made to California
Senate Resolution 60 before the passing of the California Math Placement Act based on
current practitioner feedback.
Math Proficiency.
Math proficiency is one of the major issues brought up by a practitioner that the
California Math Placement Act does not address. Anne Campbell was the first to mention
specific achievement data from the California STAR test. She wanted lawmakers and
sponsors to understand how Black students were currently performing in math. She
believed that the country was not meeting students’ needs or helping them enroll in and
successfully complete advanced math courses.
At the time, the most recent data available were scores from 2013. Campbell
stated that in San Mateo County, 107 out of 152 (70%) eighth grade Black students were
enrolled in Algebra. Of the Black students who were enrolled in Algebra that school year,
21 students (21%) scored proficient or advanced on the STAR tests. Countywide, 77% of
ninth grade Black students took Algebra 1. Seventeen percent of those students tested
proficient or advanced on the California Standards Test. Of the 17% of ninth grade Black
students enrolled in Geometry, 45% scored proficient or advanced on the California
Standards Test. Eighteen percent of Black sophomores were enrolled in Algebra 2 or
Trigonometry, and 42% of them scored proficient or advanced on the California
Standards Test. According to Campbell’s calculations, overall, 9% of the county’s Black
students were proficient in high-level math courses. She also found that just over half of
the county’s Black elementary school students scored advanced or proficient in math,
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then their performance seemed to decline in middle and high school. Campbell also noted
that there are similar patterns for the county’s Latinx and Pacific Islander populations.
In addition to the achievement data illustration, Campbell also described the work
that she did in the county with regard to math misplacement. She collaborated with
teachers to create objective measures for math placement. She noted that the change in
placement measurements increased the overall ninth grade Geometry enrollment from
32% to 74%. However, she did not indicate if there was a change in proficiency as well,
and instead went on to describe other issues. The California Math Placement Act has no
mention of proficiency supports. To further analyze the point made by Campbell, the
quantitative portion of this study speaks to the change in proficiency before and after the
act to determine if proficiency is a current issue in the focal district.
Funding and Programs.
During the informational briefing, Dr. Morgan Marchbanks, Anne Campbell, and
Bernie Vidales, who all served as district level administrators, mentioned the need for
summer school or enrichment programs due to a learning loss of access to enriching
activities. Campbell brought up the need for funding for professional development that
would help teachers gain content-level mastery, expand their instructional strategies,
collaborate, and establish positive and culturally responsive learning environments that
are receptive to the diverse needs of their students. She also noted the need to attract
teachers of color. There were at least three instances where she expressed the need for
extension to the normal school year and universal prekindergarten. Vidales also identified
the need for high-quality preschool education and acknowledged that the students he
serves unfortunately do not get that opportunity. All of these issues require funding, and
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they were not addressed by the California Math Placement Act. Although the California
Legislative Black Caucus does not directly control the local control formula for schools,
based on news publications, the Silicon Valley Community Foundation has assets to fund
student-centered programs that can supplement the California Math Placement Act. Such
support programs are described in Chapter 6.
Placement Accuracy, Comprehendible Pathways, & Course Offerings.
Dr. Marchbanks, former Assistant Superintendent of Sequoia Union High School
District, described her school district and feeder districts as underfunded and
underrepresented. She met with principals to examine the accuracy of student placements
and created eight steps for transparent and fair math placement, which included a
placement chart that identified scores that were requisite for each math placement. She
noted that placement accuracy increased as time went on. The suggestions that she
presented at the informational briefing align with suggestions in Getting it right.
However, there were other issues that Dr. Marchbanks mentioned that were not included
in the act.
In addition to the need for placement measures, Dr. Marchbanks stressed the
importance of parents understanding the district’s math course progression so that they
can ensure that their children are in the right courses. Dr. Marchbanks also made an
important change during her tenure by eliminating low-level math courses. This change
made Algebra 1 and Algebra Support the lowest level math courses available to students.
The problem of numerous course titles was also mentioned in the act’s foundational
research; this was not reflected in the final language of the act. Furthermore, while the
California Math Placement Act requires that high school districts post their math
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pathways, it does not require that course descriptions or definitions of courses accompany
the pathways. Therefore the amount of information published regarding math course
offerings and pathways, in addition to the courses offered to students, varies from district
to district across the state. For this reason, the quantitative analysis examines the math
course offerings to see if the offerings vary by school demographics.
Lack of Math Educator Insight During the Policymaking Process
While the archival document analysis found published interactions with education
administrators, the California Math Placement Act’s prominent documents have no
mention of collaboration with math educators or math practitioners. This exclusion may
prevent the act from tackling systemic barriers that can be identified by those in the math
education field. For example, during the informational briefing, a lawmaker provided an
inaccurate response to a community member who questioned the potential impact of the
act.
During the public comment, a community member suggested the implementation
of standard placement across the state.
And the other thing is we need a standardization of placement to address this math
misplacement issue. If we've got a standard across the state, then everybody can
be happy. You can’t actually have objective standards. Without one standard for
the whole state, it is not objective (Silicon Valley Community Foundation, 2015).
A lawmaker stated that Common Core will alleviate that issue.
There was a question earlier that said, "Well, why isn't this all over the whole
state or all over the United States?" I think Common Core should address that
issue if you give it a chance to take hold. Right now, I think we're battling with A
to G and Common Core, so we have to decide how we're going to integrate that,
and I understand that that's something that you educators are working on now
(Silicon Valley Community Foundation, 2015).
The lawmaker’s claim is inaccurate. Common Core is a set of math and English
standards, and there are various ways that districts can implement the Common Core
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Math Standards. Furthermore, based on the language of the California Math Placement
Act, school districts throughout the state can have various placement measures. The act
does not require schools to publicize their measures. The community member is correct,
placement will vary between school districts and will not necessarily be equitable across
the state, even after the implementation of the California Math Placement Act. The
lawmaker’s mention of Common Core in response to the suggestion of standardized
placement measures deflected responsibility and missed the intent of the suggestion.
Lawmakers implementing policy that affects systems they are unfamiliar with can be
detrimental. Math educators should have been brought into the lawmaking process, a
partner in the field of math education would have been able to explain the importance of
the community member’s statement.
Summary
The data collected in the qualitative portion of this study suggest that the
California Math Placement Act was the result of an interest convergence of Silicon
Valley technology executives, the California Legislative Black Caucus, and civil rights
advocates concerned with racial inequalities in STEM access. The study found that the
Rainbow PUSH (People United to Serve Humanity) Coalition, led by Reverend Jesse
Jackson, had begun to pressure Silicon Valley to be transparent about their hiring
practices, board diversity measures, and employee retention statistics. In 2014, Silicon
Valley published dismal numbers in their workforce data that showed large racial and
gender disparities in hiring and promotion. This appeared in numerous newspaper
articles, which brought public concern to the issue. Technology companies and the
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California Math Placement Act’s sponsors argued that a “leak in the STEM pipeline”
caused a lack of STEM eligible Black and Latinx workers (Mitchell, 2015; Patel, 2018).
The archival document analysis found the California Math Placement Act’s
sponsors were connected to Silicon Valley technology companies. Silicon Valley
executives donated approximately 4 million dollars to the Silicon Valley Community
Foundation, the primary sponsor of the act. The Noyce Foundation, another sponsor of
the act, also had deep connections to Silicon Valley executives. The Silicon Valley
Community Foundation funded research and advocacy efforts that essentially blamed
teacher bias in math placement for the lack of diversity in the technology workforce. The
Silicon Valley Community Foundation also funded the publication of two reports and a
placement toolkit.
It appears that the California Math Placement Act is similar to one Silicon Valley
school district’s attempt to address STEM access. However, educational research and
educator expertise were largely ignored in the construction of the act, and key provisions
of a Silicon Valley school district’s current attempts to combat math misplacement were
not written into the act. The excluded components, in addition to the lack of resources put
toward the act, likely affected its ability to impact outcomes for its targeted demographic
subgroups. These outcomes will be examined throughout the quantitative portion of this
study.
On the surface, the act appears to be a universal victory for the sponsoring
organizations. The California Math Placement Act allowed Silicon Valley technology
companies to place the blame entirely on the educational system and avoid systemic
changes to their own practices. The nonprofit organizations got to support the interests of
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their donors while enacting statewide educational mandates, and the civil rights
organizations are involved with actions that correspond with their missions and goals.
However, while the interests of Silicon Valley technology companies prevailed, this
study demonstrates in Chapter 5 that the needs of the California Math Placement Act’s
targeted subgroups went unmet in the focal district. Though the California Legislative
Black Caucus championed the act, there were no positive impacts for Black students
throughout the focal district. In fact, the data even suggest that one Black educational
leader was severely punished for her involvement. The quantitative findings are described
in more detail in Chapter 5.
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Chapter 5 Quantitative Findings
The quantitative analysis seeks to answer Research Question 2 and its corresponding
sub-questions.
2) What interests, if any, were ignored or unserved by the California Math
Placement Act?
a) How did the California Math Placement Act impact the racial and
socioeconomic disparities in advanced math course enrollment,
that were the expressed purpose of the act, throughout one
California school district?
b) What other impacts, if any, did the California Math Placement Act
have on math access and outcomes?
The analysis examined the advanced math course offerings by school type, advanced
math enrollment and eligibility patterns, advanced math misplacement rates, and overall
math achievement throughout the focal district, which will be referred to as the California
Unified School District. The analyses used districtwide data from the 2015–2016 and
2019–2020 school years, in addition to student-level data disaggregated by race and
socioeconomic status for the Class of 2016 and the Class of 2020. The 2015–2016 school
year and Class of 2016 data speak to conditions before the implementation of the
California Math Placement Act, and the 2019–2020 school year and Class of 2020 data
speak to conditions after it was enacted.
Minority students are disproportionately affected by fewer math course offerings
and a lack of rigorous curricula, and schools concentrated in poverty have restrictive
course offerings (Adelman 1999; Nowicki, 2018). To analyze access to advanced math
courses before and after the implementation of the California Math Placement Act, the
per capita measure of advanced math sections offered throughout the district was
calculated based on school type. Schools were categorized by their racial demographics
for one analysis and their Title I status, to analyze offerings by socioeconomic makeup,
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for another analysis. Two-proportion z-tests compared the proportion of advanced math
sections to the total number of math sections offered by school type before and after the
implementation of the California Math Placement Act.
To compare advanced math enrollment and eligibility patterns before and after the
act, a second analysis used chi-square tests of homogeneity to compare the number of
students who were not eligible and not enrolled, eligible but did not enroll, and enrolled
in Calculus and Statistics by race and socioeconomic status before and after the
implementation of the California Math Placement Act. This analysis generated measures
that were used to compare eligibility and enrollment patterns for the district overall, in
addition to the demographic subgroups over time.
Documents for the California Math Placement Act stated that Black and Latinx
students were not placed into advanced math courses despite demonstrating the same
level of proficiency of their White and Asian peers (Lawyers’ Committee for Civil Rights
of the San Francisco Bay Area, 2013; Silicon Valley Community Foundation, 2014).
While the advocacy reports for the act discussed students who were misplaced between
Algebra 1 and Geometry, the goal of the act was to increase access to advanced
mathematics courses, particularly for Black and Latinx students and students from
families of low socioeconomic status.
This study explored misplacement by analyzing the discrepancies between
proficiency, based on Smarter Balanced Assessment Consortium eleventh-grade math
scores, and enrollment in advanced math courses. The analyses looked at upward
misplacement and downward misplacement. Upward misplacement refers to students
who did not demonstrate proficiency on the Smarter Balanced math test and enrolled in at
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least one advanced math course. Downward misplacement refers to the opposite, when
students scored in the highest level, Level 4, on the Smarter Balanced math test yet do not
enroll in an advanced math course. To identify potential misplacement discrepancies, the
proportion of misplaced White and Asian students was compared with the proportion of
misplaced Black and Latinx students for each graduating class using two-proportion ztests. Two-proportion z-tests then compared the misplacement rate for subgroup with
itself before and after the implementation of the California Math Placement Act. The
same was done to highlight potential misplacement discrepancies by socioeconomic
status by comparing students in the graduating classes of 2016 and 2020 who qualified
for the National School Lunch Program and those who did not.
One of the primary goals of the California Math Placement Act was to fix the
“leak in the STEM pipeline” by increasing high school enrollment in college-level math
courses. While proficiency was not explicitly listed as a goal, students must demonstrate
grade level proficiency and have a solid mathematical foundation to be successful in
college-level math courses. For this reason, the final portion of the quantitative analysis
examined overall math proficiency before and after the implementation of the California
Math Placement Act. Two-proportion z-tests were used to compare the proportion of
students who demonstrated proficiency in the Class of 2016 with the same proportion in
the Class of 2020 to see if overall math proficiency increased after the implementation of
the California Math Placement Act.
Statistically significant results from the two-proportion z-tests or chi-squares test
may suggest that there is a significant increase or decrease in misplacement, enrollment,
eligibility, access, or proficiency over time. Statistically significant results may suggest
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that the California Math Placement Act had the desired impact on math misplacement,
enrollment, eligibility, access, and/or outcomes for Black and Latinx students.
Access to Advanced Math
The first quantitative analysis explored course offerings and access to advanced
math courses. The California Math Placement Act sought to increase high school
participation in college-level math courses, particularly for Black, Latinx, and
socioeconomically disadvantaged students. It is therefore important to analyze the
advanced math courses available to students. To do this, the number of advanced math
sections was totaled for each high school. The high schools were then categorized by
their racial demographics and Title I status.
High schools with a majority Black and Latinx population offered fewer advanced
math courses than high schools with majority White and Asian population, both before
and after the implementation of the California Math Placement Act. During the 2015–
2016 school year, before the California Math Placement Act, schools serving a majority
of Black and Latinx students offered approximately 2.6 sections of advanced math
courses for every 1,000 students, while schools serving a majority of White and Asian
students offered approximately 5.9 sections of advanced math courses for every 1,000
students. The per capita measures of both school types went up during the 2019–2020
school year, after the act was implemented, however the discrepancies between school
types were still greater than three sections of advanced math courses for every 1,000
students (see Figures 5.1 and 5.2). During the 2019–2020 school year, after the act had
been in effect for four years, schools serving a majority of Black and Latinx students
offered approximately 3.3 sections of advanced math courses for every 1,000 students,
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while schools serving a majority of White and Asian students offered approximately 6.7
sections of advanced math courses for every 1,000 students.
Figure 5.1
Sections of Advanced Math Course Offerings by School Type—Race

Figure 5.2
Sections of Advanced Math Course Offerings by School Type—Socioeconomic Status
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In order to determine what proportion of advanced math courses were offered by
school type, two-proportion z-tests compared the proportion of advanced math sections
offered at the schools throughout the focal district during the 2015–2016 and 2019–2020
school years. One analysis explored advanced math course offerings by schools’ racial
demographics. (See Table 5.1) The other analysis explored advanced math courses
offerings by each school's Title I status in an attempt to speak to course offerings by
schools’ socioeconomic makeup. The null hypothesis for each test states that the
proportions stayed the same over the years.
The first analysis examined the proportion of advanced math sections at
predominately Black and Latinx schools over time compared to the total advanced math
sections offered in the district. There was not a statistically significant difference in the
proportion of sections of advanced math courses in predominantly Black and Latinx
schools from the 2015–2016 school year to the 2019–2020 school years (z=-.09, p=.93).
Therefore we fail to reject the null hypothesis. This suggests that the proportion of
sections offered throughout predominately Black and Latinx schools have remained the
same before and after the implementation of the California Math Placement Act, even
thorough the per capita count increased.
The same analysis was conducted to account for the proportion of course
offerings by socioeconomic status (see Table 5.2). Similar to the previous analysis around
course offerings by schools’ racial demographics, there was not a statistically significant
difference in the proportion of sections of advanced math courses in Title I schools from
the 2015–2016 school year to the 2019–2020 school year (z=-.35, p=.73). Therefore we
fail to reject the null hypothesis. This suggests that the proportion of sections offered
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throughout Title I schools have also remained the same before and after the California
Math Placement Act, despite the fact their per capita measures increased.
Table 5.1
Number of Advanced Math Sections Offered by School Type—Race
High school type

School year
2015-2016 2019-2020

Majority Black and Latino serving

15
(42.9%)

18
(43.9%)

Majority White and Asian serving

20
(57.1%)

23
(56.1%)

35

41

Total

Table 5.2
Number of Advanced Math Sections Offered by School Type—Socioeconomic Status
High school type

School year
2015-2016 2019-2020

Title I

9
(25.7%)

12
(29.3%)

Non-Title I

26
(74.3%)

29
(70.7%)

35

41

Total

To answer Research Question 2b—What other impacts, if any, did the California
Math Placement Act have on math access and outcomes?—the two-proportion z-tests,
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coupled with the per capita measures, found that the number of advanced math sections
increased districtwide. However, there were no statistically significant differences in the
proportions of advanced math sections offered at predominantly Black and Latinx
schools or Title I schools.
Enrollment and Eligibility Patterns
The next portion of the quantitative analysis examined advanced math course
enrollment and eligibility patterns to answer Research Question 2a—How did the
California Math Placement Act impact the racial and socioeconomic disparities in
advanced math course enrollment, that were the expressed purpose of the act, throughout
one California school district? The California Math Placement Act focused on
misplacement that occurs when students demonstrate mastery but are not placed in the
proper, subsequent math class. However, before misplacement can be explored, it is
important to illustrate enrollment and eligibility. This enrollment and eligibility analysis
used grades to determine eligibility because grades are the measure that the focal district
uses to place students into high school math courses. This analysis expanded the
dichotomous enrolled and not enrolled measures by also identifying students who were
eligible for a course but did not enroll.
Three categories are used to describe both Calculus and Statistics enrollment and
eligibility: not eligible and not enrolled, eligible but not enrolled, and enrolled. For the
purpose of this study, the enrolled category includes students the data indicate were and
were not eligible for the designated course. A distinction was not made for this particular
analysis because the misplacement analysis speaks to students who may have potentially
taken a course without demonstrating mastery.
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For this portion of the quantitative analysis, four chi-square tests of homogeneity
were performed to first compare both the Calculus and Statistics enrollment and
eligibility patterns throughout the Class of 2016 and the Class of 2020; two tests were
conducted for each course. Tables 5.3 through 5.6 show the chi-square statistics and
frequencies for each course. The following sections will elaborate on the overall chisquare statistics and the statistics for the three targeted populations for each course. The
cross-tabulation tables for each course are listed in Appendices C through F. Each course
has two tables: one disaggregated by race and another disaggregated by socioeconomic
status.
The first chi-square test for each course grouped students by race, and the second
grouped students by National School Lunch Program status. The layered chi-square tests
compared the Calculus or Statistics enrollment and eligibility patterns for the graduating
class of 2016 with the enrollment and eligibility patterns for the graduating class of 2020.
The layered chi-square test also compared each subgroup within those classes over time
to illustrate any change in enrollment and eligibility before and after the implementation
of the California Math Placement Act. For the purpose of this study, the analyses will
speak to overall enrollment and eligibility comparison in addition to the comparison for
each targeted subgroup, Black students, Latinx students, and students who qualify for the
National School Lunch Program.
Calculus Enrollment and Eligibility Patterns
The chi-square test of homogeneity showed that overall, the Class of 2016 and the
Class of 2020 had a statistically significant difference in their proportions of Calculus
enrollment and eligibility, 𝑋 " (2, N =3682 ) = 11.98 , p<.01. A larger proportion of
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students were not eligible for Calculus in the Class of 2016. However, while Calculus
eligibility may have increased over time, a larger proportion of students in the Class of
2020 were eligible for Calculus but did not enroll. Both classes had about the same
proportion of students who enrolled in one or more Calculus courses (see Table 5.3).
The chi-square test of homogeneity also compared the Calculus enrollment and
eligibility patterns for the Black students throughout the Class of 2016 and the Black
students throughout the Class of 2020. There was not a statistically significant difference
in the proportion for each class, 𝑋 " (2, N = 108) = 2.21, p=.33. The proportion of Black
students in each enrollment and eligibility category did not differ significantly before and
after the implementation of the California Math Placement Act (see Table 5.3).
A chi-square test of homogeneity was performed to compare the Calculus
enrollment and eligibility patterns for Latinx students throughout the Class of 2016 and
Latinx students throughout the Class of 2020. There was not a statistically significant
difference in the proportion for each class, 𝑋 " (2, N = 1534) = 1.16, p=.56. The proportion
of Latinx students in each enrollment and eligibility category did not differ significantly
before and after the implementation of the California Math Placement Act (see Table
5.3).
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Table 5.3
Chi-Square Statistics for Calculus Enrollment and Eligibility for the Class of 2016 and
the Class of 2020—Race
Race

ChiSquare
Value
3.84

df

Asymptotic significance
(2-sided)

2

.15

Asian

7.28

2

.03

Black/African American

2.21

2

.33

Hispanic/Latinx

1.16

2

.56

Native Hawaiian or Other Pacific Islander

1.52

2

.47

Not Provided

1.66

2

.44

Two or More Races

.53

2

.77

White

5.29

2

.07

Total

11.977

2

.00

American Indian or Alaska Native

A chi-square test of homogeneity was performed to compare the Calculus
enrollment and eligibility patterns for students who qualified for the National School
Lunch Program throughout the Class of 2016 and the students who qualified for the
National School Lunch Program throughout the Class of 2020. There was not a
statistically significant difference in the proportion for each class, 𝑋 " (2, N = 1422) =
1.16, p=.17. The proportion of students who qualified for program in each enrollment and
eligibility category did not differ significantly before and after the implementation of the
California Math Placement Act (see Table 5.4).
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Table 5.4
Chi-Square Statistics for Calculus Enrollment and Eligibility for the Class of 2016 and
the Class of 2020—Socioeconomic Status
National School
Lunch Program
eligibility
Qualified

Chi-square
value

df

3.56

2

Asymptotic
significance
(2-sided)
.17

Did Not Qualify

7.50

2

.02

Total

11.98

2

.00

Statistics Enrollment and Eligibility Patterns
The next portion of the quantitative analysis continued to examine advanced math
course enrollment and eligibility patterns to answer Research Question 2a—How did the
California Math Placement Act impact the racial and socioeconomic disparities in
advanced math course enrollment, that were the expressed purpose of the act, throughout
one California school district? The same enrollment and eligibility analyses were
replicated for Statistics; however, the Statistics analysis used a different prerequisite
course to determine eligibility. A chi-square test of homogeneity was performed to
compare the Statistics enrollment and eligibility patterns throughout the graduating class
of 2016 and the graduating class of 2020.
The chi-square test of homogeneity showed that overall, the Class of 2016 and the
Class of 2020 had a statistically significant difference in their proportions of Statistics
enrollment and eligibility, 𝑋 " (2, N = 3682) = 28.96, p< .001. A larger proportion of
students were not eligible for Statistics in the graduating class of 2016. Therefore,
Statistics eligibility increased over time. Furthermore, a larger proportion of students in
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the Class of 2016 were eligible for Statistics but did not enroll. The data also show that a
larger proportion of students in the Class of 2020 enrolled in Statistics. There seems to be
an overall improvement in Statistics enrollment and eligibility over time. This trend was
also apparent with Latinx students; however, the upward trend was not apparent when the
Statistics enrollment and eligibility proportion of Black students or students who
qualified for the National School Lunch Program were compared over time. This section
reviews each analysis in more detail.
The layered chi-square test of homogeneity compared the Statistics enrollment
and eligibility patterns for Black students throughout the Class of 2016 and the Class
of 2020. There was not a statistically significant difference in the proportion for each
class, 𝑋 " (2, N = 108) = .02, p=.98. The proportion of Black students who were not
eligible and not enrolled, eligible but did not enroll, and eligible and enrolled in Statistics
did not differ significantly before and after the implementation of the California Math
Placement Act.
The layered chi-square test of homogeneity also compared the Statistics
enrollment and eligibility patterns for Latinx students throughout the Class of 2016 and
Latinx students throughout the Class of 2020 (see Table 5.5). There was a statistically
significant difference in the proportion for each class, 𝑋 " (2, N = 1534) = 7.57, p<.05. The
proportion of Latinx students who were not eligible and not enrolled, eligible but did not
enroll, and enrolled in Statistics differed significantly before and after the California
Math Placement Act. A larger proportion of Latinx students in the Class of 2016 were not
eligible for Statistics. A similar proportion of Latinx students were eligible for Statistics
but did not enroll throughout both graduating classes. However, a larger proportion of
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Latinx students in the Class of 2020 enrolled in Statistics. This suggests that there is an
overall improvement in Statistics enrollment and eligibility for Latinx students after the
implementation of the California Math Placement Act.
Table 5.5
Chi-Square Statistics for Statistics Enrollment and Eligibility for the Class of 2016 and
the Class of 2020—Race
Race

Chisquare
value
1.92

df

Asymptotic significance
(2-sided)

2

.38

14.91

2

.00

Black/African American

.05

2

.98

Hispanic/Latinx

7.57

2

.02

Native Hawaiian or Other Pacific Islander

1.25

2

.54

Not Provided

2.84

2

.24

Two or More Races

1.37

2

.51

White

4.98

2

.08

Total

28.96

2

.00

American Indian or Alaska Native
Asian

A chi-square test of homogeneity was performed to compare the Statistics
enrollment and eligibility patterns for students who qualified for the National School
Lunch Program throughout the Class of 2016 and the students who qualified for the
program throughout the graduating Class of 2020 (see Table 5.6). There was not a
statistically significant difference in the proportion for each class, 𝑋 " (2, N = 1422) =
5.13, p=.08. The Statistics enrollment and eligibility proportions for students who
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qualified for the National School Lunch Program did not differ significantly before and
after the implementation of the California Math Placement Act.
Table 5.6
Chi-Square Statistics for Statistics Enrollment and Eligibility for the Class of 2016 and
the Class of 2020—Socioeconomic Status
National School
Lunch Program
eligibility
Qualified

Chi-square
value

df

5.13

2

Asymptotic
significance
(2-sided)
.08

Did Not Qualify

22.68

2

.00

Total

28.96

2

.00

Enrollment and Eligibility Summary
The enrollment and eligibility analyses sought to answer Research Question 2a—
How did the California Math Placement Act impact the racial and socioeconomic
disparities in advanced math course enrollment, that were the expressed purpose of the
act, throughout one California school district? Overall, the analyses found that Calculus
eligibility throughout the focal district increased after the implementation of the act. A
larger proportion of students in the Class of 2016 were not eligible for Calculus compared
to the Class of 2020. However, a larger proportion of students in the Class of 2020 were
eligible for Calculus but did not enroll. Both graduating classes had about the same
proportion of students who enrolled in one or more Calculus courses. The data did not
show statistically significant enrollment and eligibility patterns for the targeted subgroups
over time.
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The data also showed that overall, Statistics eligibility throughout the focal
district increased after the implementation of the California Math Placement Act. A
larger proportion of students in the Class of 2016 were not eligible for Statistics
compared to the Class of 2020. In addition, a larger proportion of students in the Class of
2020 enrolled in Statistics. While there were no statistically significant differences in the
enrollment and eligibility pattern for Black students or students who qualified for the
National School Lunch Program after the implementation of the California Math
Placement Act, the data showed statistically significant differences in the enrollment and
eligibility patterns of Latinx students over time. The data suggest that a larger proportion
of Latinx students were eligible for and enrolled in Statistics after the implementation of
the California Math Placement Act.
Misplacement
This study also examined misplacement rates throughout advanced mathematics
courses to answer Research Question 2a. The previous enrollment and eligibility analysis
used grades to determine eligibility, as, per the course catalog, grades are the measure
that the focal district uses for high school math eligibility. However, grades are not
objective, and they vary between and within schools. This study therefore conducted a
separate analysis to explore math misplacement. The misplacement analysis used
students’ Smarter Balanced Assessment Consortium math test scores as a consistent
achievement measure throughout the focal district. Figures 5.3 and 5.4 show the
distribution of Smarter Balanced math scores, by achievement band, for the Class of 2016
and Class of 2020 respectively.
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Figure 5.3
Class of 2016 11th Grade Smarter Balanced Math Performance Bands

Note. There was a total of 1765 valid eleventh-grade Smarter Balanced Assessment Consortium test scores for the
Class of 2016.

Figure 5.4
Class of 2020 11th Grade Smarter Balanced Math Performance Bands

Note.
There was a total of 1735 valid eleventh-grade Smarter Balanced Assessment Consortium test scores for the Class of
2020.
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Two forms of misplacement were explored: upward misplacement and downward
misplacement. Upward misplacement refers to students who did not demonstrate
proficiency, scoring in Levels 1 and 2, on the eleventh-grade Smarter Balanced math test
and enrolled in at least one advanced math course. Downward misplacement refers to
students who achieved Level 4, or Exceeded Standard, on the eleventh-grade Smarter
Balanced math test but did not enroll in an advanced math course. It seems as though the
California Math Placement Act focused on something similar to downward
misplacement, as proponents believed that students were not able to access college-level
math courses because they were not being placed in the next math class after
demonstrating proficiency. However, as we examine the equity throughout math
placement and pathways, it is important to report on both forms of misplacement that can
occur.
Held back stated that Black and Latinx students are not placed in more advanced
classes despite demonstrating the same proficiency as their White and Asian peers. To
examine this misplacement before and after the implementation of the California Math
Placement Act, two-proportion z-tests first separately compared the proportions of
upward and downward misplacement of Black and Latinx students with their White and
Asian peers throughout the Class of 2016 and the Class of 2020. These statistical tests
can speak to any potential misplacement discrepancies by race for each graduating class.
To measure potential improvement of misplacement rates, another set of two-proportion
z-tests then compared the misplacement proportions for each group with itself over time.
The analysis was then replicated for socioeconomic status. The misplacement proportions
of students who qualified for the National School Lunch Program were compared with
116

the same proportion for those who did not qualify for the program throughout the
graduating classes of 2016 and 2020. These statistical tests highlight potential math
misplacement by socioeconomic status. To measure potential improvement of
misplacement rates by socioeconomic status, another set of two-proportion z-tests
compared the misplacement proportions for each group with itself over time. The null
hypotheses for each two-proportion z-test state that the proportions are the same.
Depending on the comparison, statistically significant results would indicate there is
either a discrepancy in misplacement proportions or a change in misplacement
proportions over time.
Downward Misplacement
Downward misplacement refers to students who scored Level 4, exceeded
standard, on the Smarter Balanced math test and did not enroll in an advanced math
course. The proportion of downward misplacement throughout the Class of 2020 did not
differ significantly from the same proportion in the Class of 2016 (z=-.80, p=.43).
Therefore, we fail to reject the null hypothesis. The findings suggest that overall, there
was not a statistically significant change in the proportion of students who exceeded
standard on the Smarter Balanced math test and did not enroll in advanced math courses
before and after the implementation of the California Math Placement Act.
Downward Misplacement Discrepancies by Race.
Two-proportion z-tests were conducted to compare the downward misplacement
proportion of White and Asian students with the same proportion of Black and Latinx
students. One analysis compared the proportion throughout the Class of 2016, and the
second analysis compared the proportions throughout the Class of 2020. Discrepancies in
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downward misplacement throughout the Class of 2016 are expected, as those
discrepancies were some of the motivating factors for the California Math Placement Act.
However, positive impacts of the act should show equivalent misplacement proportions
for the Class of 2020, or even a decrease in the discrepancy.
There was a statistically significant difference between downward misplacement
proportion of White and Asian students and the same proportion among Black and Latinx
students in the Class of 2016 (z= -2.52, p<.05). Therefore, we reject the null hypothesis.
A greater proportion of Black and Latinx students in the Class of 2016 exceeded standard
on the Smarter Balanced math test but did not enroll in an advanced math course
compared to their White and Asian peers (see Table 5.7). These findings complement the
research used to justify the California Math Placement Act.
Unfortunately, the documented misplacement was consistent throughout the Class
of 2020. There was a statistically significant difference between the downward
misplacement proportion of White and Asian students in the Class of 2020 and the same
proportion among Black and Latinx students in the same class (z= -2.65, p<.01).
Therefore, we reject the null hypothesis. A greater proportion of Black and Latinx
students in the Class of 2020 exceeded standard on the Smarter Balanced math test but
did not enroll in an advanced math course compared to their White and Asian peers in the
same class (see Table 5.7). It appears that the discrepancy was even worse throughout the
Class of 2020. These findings suggest that misplacement is still an issue, even four years
after the implementation of the California Math Placement Act. Additionally, the
problem may not be objective placement measures, since the discrepancy in
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misplacement proportions increased even after the implementation of objective
placement measures.
Table 5.7
Downward Misplacement: Proficiency and Advanced Math Enrollment—Race
Race

American Indian or
Alaska Native

2016

Did not
enroll in
advanced
math
0

2020

0

0

0

Asian

2016

5

194

199

2020

5

200

205

Black/African
American

2016

0

8

8

2020

0

1

1

Hispanic/Latinx

2016

6

34

40

2020

9

42

51

Native Hawaiian or
Other Pacific
Islander

2016

0

0

0

2020

0

1

1

Not Provided

2016

0

0

0

2020

0

3

3

2016

3

7

9

2020

1

10

11

2016

14

136

150

2020

188

125

143

Two or More Races

White

Graduating
class

Enrolled in
advanced math

Total

5

5

Note. The counts reflect the number of students who scored in the Level 4 performance band on the eleventh-grade
Smarter Balanced Assessment Consortium math test.
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The next analysis looked at each group over time in an attempt to determine what
may have caused the increased discrepancy among the subgroups. The next set of twoproportion z-tests compared each subgroup with itself over time to see if there were
statically significant changes throughout each population before and after the California
Math Placement Act.
The proportion of Black and Latinx students in the Class of 2016 who exceeded
standard on the Smarter Balanced math test but did not enroll in advanced math courses
did not differ significantly from the same proportion in the Class of 2020 (z=-.67, p=.50).
Therefore, we fail to reject the null hypothesis. The findings suggest that overall, there
was not a statistically significant change in misplacement for Black and Latinx students
after the implementation of the California Math Placement Act. Similarly, the proportion
of White and Asian students in the Class of 2016 who exceeded standard on the Smarter
Balanced math test but did not enroll in advanced math courses did not differ
significantly from the same proportion in the Class of 2020 (z=-1.53, p=.13). Therefore,
we fail to reject the null hypothesis. The findings suggest that the California Placement
Act has not yet significantly changed misplacement for intended subgroups and
misplacement discrepancies between races still exist.
Downward Misplacement Discrepancies by Socioeconomic Status.
In reference to Research Question 2a, the data did not show statistically
significant differences or discrepancies for misplacement by socioeconomic status. The
downward misplacement proportion of students who qualified for the National School
Lunch Program in the Class of 2016 did not differ significantly from the proportion of
students who did not qualify for the program in same class (z=-.79, p=.43). Therefore, we
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fail to reject the null hypothesis. The findings suggest that there was not a statistically
significant misplacement discrepancy in terms of socioeconomic status before the
California Math Placement Act.
The data also did not show statistically significant differences or discrepancies for
downward misplacement by socioeconomic status after the implementation of the act.
The downward misplacement proportion of students who qualified for the National
School Lunch Program in the Class of 2020 did not differ significantly from the
proportion of students who did not qualify for the program in the same class (z=1.52,
p=.13). Therefore, we fail to reject the null hypothesis.
Furthermore, there were no significant differences in proportions of the same
subgroup over time. The downward misplacement proportion of students who qualified
for the National School Lunch Program in the Class of 2016 did not differ significantly
from the same proportion in the Class of 2020 (z=-.32, p=.75). Therefore, we fail to reject
the null hypothesis. The findings suggest that overall, there was not a statistically
significant change before and after the implementation of the California Math Placement
Act for the proportion of socioeconomically disadvantaged students who exceeded
standard on the Smarter Balanced math test but did not enroll in an advanced math
course.
In addition, the downward misplacement proportion of students who did not
qualify for the National School Lunch Program in the graduating class of 2016 did not
differ significantly from the same proportion in the graduating class of 2020 (z=-.65,
p=.51). Therefore we fail to reject the null hypothesis. The findings suggest that overall,
there was not a statistically significant change in misplacement for students who did not
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qualify for the National School Lunch Program before and after the implementation of
the California Math Placement Act (see Table 5.8).
Table 5.8
Downward Misplacement: Standard Exceeded and Advanced Math Enrollment—
Socioeconomic Status
National School Graduating class Did not enroll Enrolled in
Lunch Program
in advanced advanced math
eligibility
math
Qualified
7
59
2016

66

9

64

73

2016

20

325

345

2020

24

318

342

2020

Did Not Qualify

Total

Note. The counts reflect the number of students who scored in the Level 4 performance band on the eleventh grade
Smarter Balanced Assessment Consortium math test.

Downward Misplacement Summary
The analyses in this study found discrepancies between the downward
misplacement rates among White and Asian students compared to their Black and Latinx
peers in the focal district for the Class of 2016 and the Class of 2020. There were no
statistically significant discrepancies based on socioeconomic status. Furthermore, there
were no statistically significant differences in downward misplacement over time for
each targeted subgroup. This suggests that Black and Latinx students are still not placed
in more advanced classes despite demonstrating the same proficiency as their White and
Asian peers even after the implementation of the California Math Placement Act.
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Upward Misplacement
To continue to answer Research Question 2a, this study also looked at a second
form of misplacement. For the purpose of this study, upward misplacement refers to
students who scored Level 1 or Level 2, or did not demonstrate proficiency, on the
Smarter Balanced math test but enrolled in at least one advanced math course (see Table
5.9). While students taking courses that they may not be eligible for was not a focus of
the California Math Placement Act, it is important to see if there are discrepancies in this
form of misplacement as well. At the informational briefing, Oren Sellstrom, legal
director at the Lawyers' Committee for Civil Rights of the San Francisco Bay Area, stated
that teacher recommendations cannot be used to hold back a student, but they can be used
to advance a student (Silicon Valley Community Foundation, 2015). However, if there is
unconscious bias throughout teacher recommendations, as stated in Held back, certain
groups may be placed in higher math classes based on teacher recommendation at greater
rates than others. Using teacher recommendations to advance has the potential to increase
upward misplacement rates.
The overall proportion of students in the Class of 2016 who did not demonstrate
proficiency on the Smarter Balanced math test but enrolled in advanced math courses did
not differ significantly from the same proportion in the Class of 2020 (z=-1.24, p=.21).
Therefore, we fail to reject the null hypothesis. The findings suggest that overall, there
was not a statistically significant change in proportion of students who enrolled in
advanced math courses that they may not be eligible for before and after the
implementation of the California Math Placement Act.
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Upward Misplacement Analysis by Race.
Two-proportion z-tests were conducted to compare the upward misplacement
proportion of White and Asian students with the same proportion of Black and Latinx
students. There were no statistically significant discrepancies in the misplacement
proportions for these subgroups throughout the Class of 2016 (z=.80, p=.43). Therefore,
we fail to reject the null hypothesis. The findings suggest that there was not a statistically
significant discrepancy in the proportion of students who did not demonstrate proficiency
on the Smarter Balanced math test but enrolled in at least one advanced math course
based on race before the California Math Placement Act.
The findings were consistent throughout the Class of 2020. Two-proportion ztests were conducted to compare the upward misplacement proportion of White and
Asian students with the same proportion of Black and Latinx students throughout the
Class of 2020. There were no statistically significant discrepancies in misplacement
proportions throughout the Class of 2020 for White and Asian and Black and Latinx
students (z=1.68, p=.09). Therefore, we fail to reject the null hypothesis. The findings
suggest that there was not a statistically significant discrepancy in the proportion of
students who did not demonstrate proficiency on the Smarter Balanced math test but
enrolled in at least one advanced math course based on race after the California Math
Placement Act was implemented.
The next set of two-proportion z-tests compared each subgroup with itself over
time to see if there were statistically significant changes throughout each population
before and after the implementation of the California Math Placement Act. There were no
statistically significant differences throughout each subgroup over time in terms of race.
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The upward misplacement proportion of Black and Latinx students in the Class of 2016
did not show a statistically significant difference from the same proportion in the Class of
2020 (z=-0.08, p=.93). Therefore, we fail to reject the null hypothesis. Similarly, the
proportion of White and Asian students in the Class of 2016 who did not demonstrate
proficiency on the Smarter Balanced math test but enrolled in advanced math courses did
not differ significantly from the same proportion in the graduating class of 2020 (z=-.76,
p=.45). Therefore, we fail to reject the null hypothesis. The findings suggest that there
were not statistically significant changes in the proportion of students who did not
demonstrate proficiency on the Smarter Balanced math test but enrolled in at least one
advanced math course based on race before and after the implementation of the
California Math Placement Act based on racial subgroups, as shown in Table 5.9.
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Table 5.9
Upward Misplacement: Proficiency and Advanced Math Enrollment—Race
Race

Graduating
class

American Indian or Alaska Native

Asian

Black/African American

Hispanic/Latinx

Native Hawaiian or Other Pacific
Islander

Not Provided

Two or More Races

White

Total

Enrolled in
advanced
math

Total

2016

Did not
enroll in
advanced
math
24

3

27

2020

2

1

3

2016

52

14

66

2020

56

14

70

2016

25

8

33

2020

27

6

33

2016

500

37

537

2020

523

42

565

2016

7

1

8

2020

3

1

4

2016

2

0

2

2020

7

5

12

2016

16

0

16

2020

16

5

21

2016

195

12

207

2020

198

19

217

2016

821

75

896

2020

832

93

925

Note. The counts reflect scores in the Level 1 or Level 2 performance bands on the eleventh grade Smarter Balanced
Assessment Consortium math test.
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Upward Misplacement Analysis by Socioeconomic Status.
The upward misplacement proportion of students who qualified for the National
School Lunch Program in the Class of 2016 did not differ significantly from the same
proportion of students who did not qualify for the National School Lunch Program in the
same class (z=1.44, p=.15). Therefore, we fail to reject the null hypothesis. The findings
suggest that there was not a statistically significant discrepancy in the proportion of
students who scored did not demonstrate proficiency on the Smarter Balanced math test
but enrolled in at least one advanced math course based on socioeconomic status before
the California Math Placement Act.
Conversely, the upward misplacement proportion of students who qualified for
the National School Lunch Program in the Class of 2020 did differ significantly from the
same proportion among students who did not qualify for the program in the same class
(z=-3.16, p<.01). Therefore, we reject the null hypothesis. The findings suggest that there
was a statistically significant discrepancy in the proportion of students who did not
demonstrate proficiency on the Smarter Balanced math test but enrolled in at least one
advanced math course based on socioeconomic status after the implementation of the
California Math Placement Act. This discrepancy was not apparent throughout the Class
of 2016 and occurred after the act’s implementation.
Although there were no statistically significant differences throughout each racial
subgroup over time in terms of race, as shown in Table 5.9, there were statistically
significant differences in terms of socioeconomic status. The upward misplacement
proportion of students who qualified for the National School Lunch Program in the Class
of 2016 did not differ significantly from the same proportion in the Class of 2020 (z=.57,
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p=.57). Therefore, we fail to reject the null hypothesis. The findings suggest that there
was not a statistically significant discrepancy in the proportion of students in students
who did not demonstrate proficiency on the Smarter Balanced math test but enrolled in at
least one advanced math course based on socioeconomic status before the California
Math Placement Act.
However, there was a statistically significant difference in the upward
misplacement proportion of students who did not qualify for the National School Lunch
Program in the Class of 2016 and the same proportion in the Class of 2020 (z=-2.00,
p<.05). Therefore, we reject the null hypothesis. The findings suggest that those with a
higher socioeconomic status were able to enroll in courses that they may not have
qualified for at higher rates, even after the California Math Placement Act, as shown in
Table 5.10.
Table 5.10
Upward Misplacement: Did Not Meet Standard and Advanced Math Enrollment—
Socioeconomic Status
National School Graduating class Did not enroll Enrolled in
Lunch Program
in advanced advanced math
eligibility
math
Qualified
443
38
2016

481

431

32

462

2016

378

37

415

2020

402

61

463

2020

Did Not Qualify

Total

Note. The counts reflect scores in the Level 1 or Level 2 performance bands on the eleventh grade Smarter Balanced
Assessment Consortium math test.
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Upward Misplacement Summary
The analyses found no statistically significant differences in the focal district for
the upward misplacement rates of White and Asian students compared to their Black and
Latinx peers in the focal district’s Class of 2016 and the Class of 2020. In addition, there
were no statistically significant changes in these subgroups over time. However,
discrepancies did arise in the focal district over time in terms of socioeconomic status. In
fact, these discrepancies widened over time. There was no significant difference between
the misplacement rates of students who qualified for the National School Lunch Program
in the Class of 2016 compared to those who did not. However, there was a statistically
significant difference between the misplacement rates of students who qualified for the
program in the Class of 2020 and those who did not. Furthermore, two-proportion z-test
showed that the change in the upward misplacement proportion across those who did not
qualify for the National School Lunch Program in the Class of 2020 was significantly
higher than the rate from those who did not qualify for the program in the Class of 2016.
This suggests that as time went on, a larger proportion of students from families with
higher socioeconomic status were able to enroll in courses they may not have
demonstrated mastery for.
Misplacement Summary
The goal of the California Math Placement Act was to increase participation in
advanced math courses and ensure that students are not being held back despite
demonstrating proficiency. Therefore, downward misplacement appears to be a type of
misplacement that the California Math Placement Act would like to eliminate. The
downward misplacement analyses found that throughout the focal district, Black and
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Latinx students were not placed in more advanced classes despite demonstrating the same
proficiency as their White and Asian peers before and after the implementation of the
California Math Placement Act. There were no downward misplacement discrepancies
found in the focal district based on socioeconomic status. In an attempt to highlight
another potential inequity in terms of misplacement, this study also analyzed upward
misplacement. While there were no statistically significant upward misplacement
discrepancies by race, the analyses found that as time went on, students from families
with higher socioeconomic status were able to enroll in courses that they may not have
demonstrated mastery for at a higher rate than socioeconomically disadvantaged
students.
Math Proficiency Outcomes
The final analyses explore math proficiency to address Research Question 2b—
What other impacts, if any, did the California Math Placement Act have on math access
and outcomes? The misplacement analyses used the Level 4 performance band to identify
the most extreme form of misplacement. However, the Level 4 performance band does
not encompass all of the students who demonstrated proficiency; the Smarter Balanced
math test also has a Level 3, Standard Met, performance band that needs to be accounted
for. The final portion of the quantitative analysis uses two-proportion z-tests to compare
proportions of proficiency over time. While the California Math Placement Act does not
explicitly mention proficiency, one could argue that in order to increase participation in
advanced math courses, math proficiency must improve as well. Therefore, twoproportion z-tests were conducted to compare the proportions of proficiency
demonstrated on the Smarter Balanced math test throughout the Class of 2016, the Class
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of 2020, and their targeted subgroups. To calculate the math proficiency proportion, the
total number of students who scored Level 3 or Level 4 on the Smarter Balanced math
test was divided by the total number of students in each graduating class or subgroup.
The cross-tabulation tables are listed in Appendices G through I. The null hypothesis for
each two-proportion z-test states that the proficiency proportions stayed the same over the
years. The next sections will explain each two-proportion z-test in more detail.
Math Proficiency Two-Proportion Z-Tests
There was not a statistically significant difference between the proportion of
students who demonstrated proficiency in the Class of 2016 and the same proportion in
the Class of 2020 (z=.90, p=.37). Therefore, we fail to reject the null hypothesis. This
suggests that there was no overall difference in the proportion of students who scored
Level 3 or Level 4 before and after the implementation of the California Math Placement
Act. The next analyses will look at specific subgroups. More specific data tables were
omitted for anonymity purposes.
There was a statistically significant difference between the proportion of Black
students who demonstrated proficiency in the Class of 2016 and the same proportion in
the Class of 2020 (z=2.25, p<.05). Therefore, we reject the null hypothesis. A smaller
proportion of Black students scored Level 3 or Level 4 in the Class of 2020, after the
implementation of the California Math Placement Act.
There was not a statistically significant difference between the proportion of
Latinx students who demonstrated proficiency in the Class of 2016 and the same
proportion in the Class of 2020 (z=.04, p=.97). Therefore, we fail to reject the null
hypothesis. This suggests that there was no overall difference in the proportion of Latinx
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students who scored Level 3 or Level 4 before and after the implementation of the
California Math Placement Act.
The final analysis explored the change in proficiency based on socioeconomic
status (see Table 5.11). There was not a statistically significant difference between the
proportion of students who qualified for the National School Lunch Program and
demonstrated proficiency in the Class of 2016 and the same proportion in the Class of
2020 (z=.11, p=.91). Therefore, we fail to reject the null hypothesis. This suggests that
there was no overall difference in proficiency before and after the implementation of the
California Math Placement Act for students who qualified for Free or Reduced Lunch.
Table 5.11
Overall Math Proficiency—Socioeconomic Status
National School Lunch
Program eligibility
Qualified

Did Not Qualify

Graduating
class

Proficient

Not proficient

Total

2016

210

481

691

2020

199

462

661

2016

630

415

1045

2020

611

463

1074

Note. Scores in the Level 1 and Level 2 performance bands are “Not Proficient” and scores in the Level 3 and Level 4
performance band are “Proficient.”

Math Proficiency Outcomes Summary
The analyses found that there was no statistically significant difference in the
overall proficiency proportions of the Class of 2016 and the Class of 2020. In terms of
the demographic subgroups, the only statistically significant difference was the change in
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the proportion of Black students who scored Level 3 or Level 4 on the Smarter Balanced
math test. Proficiency decreased over time for Black students. This was also the only
statistically significant finding for Black students for the entire study.
Summary
The quantitative portion of this study served to answer Research Question 2):
What interests, if any, were ignored or unserved by the California Math Placement Act?
in addition to its two sub-questions:
a) How did the California Math Placement Act impact the racial and socioeconomic
disparities in advanced math course enrollment, that were the expressed purpose
of the act, throughout one California school district?
b) What other impacts, if any, did the California Math Placement Act have on math
access and outcomes?
The statistical analysis analyzed advanced math course offerings, advanced math
enrollment and eligibility patterns, advanced math misplacement, and overall math
achievement in a focal district before and after the implementation of the California Math
Placement Act. While there were small overall improvements for the focal district,
discrepancies among access to advanced math, in addition to misplacement discrepancies,
throughout the district were present after the implementation of the California Math
Placement Act. Furthermore, the act did not seem to have a significant impact on its
targeted students, particularly Black students.
Two-proportion z-tests were conducted to examine the advanced math course
offerings by school type. The analysis found that the number of advanced math sections
increased districtwide, however there were no statistically significant differences in the

133

proportions of advanced math sections offered at predominantly Black and Latinx
schools or Title I schools from the 2015–2016 school year to the 2019–2020 school year.
This is problematic because a per capita measure showed that predominantly Black and
Latinx schools offered approximately three fewer sections of advanced math courses per
one thousand students compared to predominantly White and Asian high schools.
Furthermore, Tile I high schools offered about two and a half to three fewer sections of
advanced math courses than high schools that did not qualify for Title I funding.
The quantitative analysis also explored the overall Calculus and Statistics
enrollment and eligibility patterns for both the Class of 2016 and the Class of 2020, and
then disaggregated the data to explore the enrollment and eligibility patterns of the act’s
targeted subgroups throughout the focal district. The chi-square test of homogeneity
showed that overall, the Class of 2016 and Class of 2020 had a statistically significant
difference in their proportions of Calculus enrollment and eligibility rates. A larger
proportion of students were not eligible for Calculus in the Class of 2016, suggesting that
Calculus eligibility increased over time. However, a larger proportion of students in the
Class of 2020 were eligible for Calculus but did not enroll. There were no statistically
significant differences in the enrollment and eligibility patterns for the California Math
Placement Act’s targeted subgroups.
A separate chi-square test of homogeneity was conducted to analyze the
enrollment and eligibility patterns for Statistics. The analysis showed that there was a
statistically significant difference in the Statistics enrollment and eligibility proportions
for each graduating class. Statistics eligibility increased over time, and a larger proportion
of students in the Class of 2020 enrolled in Statistics. There seems to be an overall
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improvement in Statistics enrollment and eligibility over time. This trend was also
apparent with Latinx students; however, the upward trend was not apparent when the
Statistics enrollment and eligibility proportion of Black students or students who
qualified for the National School Lunch Program were compared over time.
This study also analyzed two forms of misplacement, upward misplacement and
downward misplacement. Downward misplacement refers to students who exceeded
standard on the Smarter Balanced Assessment Consortium math test but did not enroll in
an advanced math course. Upward misplacement is the opposite, when students scored
did not demonstrate proficiency and enrolled in an advanced math course. Twoproportion z-tests found that there were no statistically significant differences in
downward misplacement rates for each demographic subgroup over time. Therefore, the
statistically significant discrepancies in the misplacement rates among Black and Latinx
students compared to their White and Asian peers, which the documents of the California
Math Placement Act reference, persisted throughout the focal district after the
implementation of the act. However, the analysis did not find statistically significant
discrepancies in downward misplacement based on socioeconomic status before and after
the implementation of the act. The data showed socioeconomic discrepancies that arose
over time in terms of upward misplacement. The discrepancy suggests that after the
implementation of the California Math Placement Act, students from families with higher
socioeconomic status were able to enroll in courses that they may not have demonstrated
mastery for at a higher rate than students of lower socioeconomic status. However, the
analyses found no statistically significant differences in this type of misplacement overall
or between races.
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Lastly, two-proportion z-tests were conducted to compare the proportions of
students who scored Level 3 or Level 4 on the Smarter Balanced math test, or who
demonstrated proficiency, for each graduating class and their targeted subgroups before
and after the implementation of the California Math Placement Act. There was no overall
statistically significant difference in proficiency over time. In terms of the targeted
populations, the only statistically significant difference was the change in the proportion
of Black students who demonstrated proficiency on the Smarter Balanced math test.
Proficiency decreased over time for Black students. This was the only statistically
significant finding for Black students.
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Chapter 6 Discussion
Study Overview
In this study, the researcher conducted a critical policy analysis to explore three
things: 1) the interests that converged to pass the California Math Placement Act and the
interests ignored or unserved; 2) how the California Math Placement Act impacted racial
and socioeconomic disparities in advanced math course enrollment, and 3) the California
Math Placement Act’s impact on math outcomes. The mixed-methods critical policy
analysis consisted of an archival document analysis of policy and policy advocacy texts
and quantitative statistical analyses of advanced math access, eligibility and enrollment
patterns, misplacement, and overall math proficiency in one California school district.
Findings Summary
Archival Document Analysis
Results of archival document analysis suggest that several interests converged
throughout the creation of the California Math Placement Act. The California Math
Placement Act was first introduced as California Senate Resolution 60 on August 19,
2014 . Before its introduction in 2014, Silicon Valley technology companies publicly
released demographic data that showed a lack of diversity. It appears that the companies
were pressured by the Rainbow PUSH Coalition to publicly release the data (Guynn,
2014; Sullivan, 2014).
The data suggest that the California Math Placement Act was a product of the
converged interests of technology companies, nonprofit organizations who are affiliated
with the technology companies, and lawmakers. In response to data that showed a lack of
diverse STEM workforce, technology companies, and the California Math Placement
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Act’s sponsors, argued that a “leak in the STEM pipeline” caused a lack of Black and
Latinx STEM eligible workers (Mitchell, 2015; Patel, 2018). The mention of the “leak in
the STEM pipeline” allowed the Silicon Valley technology industry to shift the blame to
the K–12 system. Prominent members of Silicon Valley–based technology companies
such as Jack Dorsey, Twitter and Square cofounder and CEO; Mark Zuckerberg,
Facebook cofounder and CEO; and Sergey Brin, Google cofounder donated billions of
dollars to the Silicon Valley Community Foundation. The Silicon Valley Community
Foundation sponsored the California Math Placement Act and funded its advocacy
reports. These foundations funded advocacy reports that were the only educational
research cited in the act’s prominent documents. This aligns with what Jabbar et al.
(2014) found to the be true of the policymaking process.
Jabbar et al. (2014) stated:
Policymakers primarily used personal anecdotes to justify their position and
explain the success of reforms, and they relied on blogs or non-peer-reviewed
sources for background information. Peer-reviewed research was seldom used,
typically passed to policymakers via an echo chamber of intermediary
organizations, personal contacts or key partners (p. 1013).
During the informational briefing, lawmakers tended to cite personal anecdotes and the
act’s advocacy reports. The research that the lawmakers and sponsors cited to support the
California Math Placement Act, the Pathways report and Held back, both lacked citations
for peer-reviewed educational research.
In addition to a lack of educational research, the archival document analysis found
that the voice of current practitioners was missing from critical aspects of the final
language of the California Math Placement Act. Current practitioners brought up issues
related to math education that may impact math access and outcomes for Black students,
Latinx students, and socioeconomically disadvantaged students. These issues were
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directly related to Linda Darling-Hammond’s (2010) Anatomy of Inequality, outlined in
Chapter 2, such as lack of resources, and may in turn affect achievement. Some of the
issues, such as poverty, segregation, and unequal access to curriculum, were not
addressed by the California Math Placement Act, and these inequalities were found
throughout the quantitative analysis.
Quantitative Analysis
The quantitative analysis found statistically significant improvements after the
implementation of the California Math Placement Act when the focal district’s data was
analyzed as a whole. For example, the number of advanced math courses offered
improved, and there was a statistically significant improvement in Calculus and Statistics
enrollment and eligibility. However, once the data were disaggregated, there were not
many significant improvements for the act’s targeted populations of Black students,
Latinx students, and socioeconomically disadvantaged students. In fact, certain analyses
suggested that inequality was exacerbated throughout the focal district. For example,
misplacement discrepancies by socioeconomic status formed throughout the focal district
after the implementation of the California Math Placement Act; students from families
with a higher socioeconomic status enrolled in advanced math courses despite not
meeting standards on the Smarter Balanced math test at higher rates than
socioeconomically disadvantaged students. Interestingly, the data show that these
socioeconomic discrepancies were not present in the focal district before the act. The
proportion of Black students who demonstrated proficiency also decreased in the focal
district after the act was implemented. This is especially disheartening, because the
California Legislative Black Caucus was sought out to create the act.
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The California Math Placement Act did not address aspects of the Anatomy of
Inequality, and the quantitative analysis shows that while the act may have improved
overall math opportunities throughout the focal district, in terms of advanced math
access, eligibility and enrollment patterns, misplacement, and overall math proficiency,
very few conditions improved for the California Math Placement Act’s targeted
populations. The California Math Placement Act appears to implement aspects of Getting
it right; a plan that follows steps that Held back indicated Sequoia Union High School
District put in place to combat misplacement. However, the act does not address systemic
inequities throughout the system of math education, some of which, such as eliminating
low-level courses, were addressed by Sequoia Union High School District’s described
plan. The following sections will summarize the findings throughout the four different
portions of the quantitative analysis: access to advanced math courses, advanced math
enrollment and eligibility patterns, advanced math misplacement, and overall math
proficiency.
Advanced Math Access
As noted in the Anatomy of Inequality, unequal access to rigorous curriculum is a
systemic cause of racial inequalities in math outcomes (Darling-Hammond, 2010).
Increasing access to rigorous math courses was one of the goals of the California Math
Placement Act. (Gao & Adan, 2016). To examine access to rigorous courses, one portion
of the quantitative analysis examined the proportion of advanced math sections offered
by each high school in the focal district before and after the implementation of the act.
The analysis found that the number of advanced math sections increased districtwide,
however there were no statistically significant differences in the proportions of advanced
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math sections offered at schools with a majority population of Black and Latinx students
or Title I schools between the 2015–2016 and the 2019–2020 school years. In addition,
per capita measures were calculated by finding the number of advanced math sections
offered by school type per 1,000 students. The analyses showed that in the focal district,
high schools with a majority Black and Latinx population offered approximately three
fewer sections of advanced math courses per one thousand students than high school with
a majority White and Asian population both before and after the implementation of the
California Math Placement Act. In addition, Tile I high schools offered approximately
two and a half to three fewer sections of advanced math courses per capita than high
schools that did not qualify for Title I funding, both before and after the implementation
of the California Math Placement Act. This suggests that the act has yet to improve
access to advanced math courses for its targeted populations.
Advanced Math Enrollment and Eligibility Patterns
It is important to not only see who has access to advanced math courses, but also
who is eligible and enrolling in advanced math courses. Therefore, the quantitative
analysis also explored enrollment and eligibility patterns for Calculus and Statistics and
their equivalents, throughout the focal district. The analysis found that there were
statistically significant differences in the overall Calculus enrollment and eligibility
patterns in the focal district before and after the implementation of the California Math
Placement Act. Overall, while a larger proportion of students became eligible for
Calculus after the act went into effect, a larger proportion of students were also eligible
but did not enroll in Calculus. However, once the data were disaggregated by
demographic subgroup, the data show that there were no statistically significant
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differences in the Calculus enrollment and eligibility patterns of Black students, Latinx
students, and students who qualified for the National School Lunch Program before and
after the implementation of the act.
Similarly, in terms of Statistics course eligibility and enrollment, a larger
proportion of students overall throughout the focal district were eligible for Statistics
after the California Math Placement Act went into effect and, unlike Calculus, a larger
proportion of the students who were eligible for Statistics in fact enrolled in the course.
Despite the districtwide improvement, there were no statistically significant differences
in the Statistics course enrollment and eligibility patterns of Black students and students
who qualified for the National School Lunch Program after the implementation of the
California Math Placement Act. However, there were statistically significant differences
in the Statistics enrollment and eligibility patterns for Latinx students. The data suggest
that a larger proportion of Latinx students were eligible for Statistics and a larger
proportion of Latinx students enrolled in Statistics after the California Math Placement
Act went into effect. This was the only statistically significant improvement that the
study found for Latinx students.
Advanced Math Misplacement
After exploring access and eligibility, it is also important to analyze
misplacement. This study defined downward misplacement as students exceeding
standard on the Smarter Balanced math test yet not enrolling in an advanced math course
and upward misplacement as students enrolling in an advanced math course despite not
demonstrating proficiency on the Smarter Balanced math test. While the California Math
Placement Act focused primarily on what this study describes as downward
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misplacement, both forms of misplacement are important to consider when exploring
potential inequities, as research shows that Black and Latinx students tend to be placed in
lower-tracked classes even when their achievement measures, such as standardized tests
scores, are equivalent to or better than those of their White and Asian peers (Love, 2002).
The quantitative analysis found that the disproportionate downward misplacement
rates of Black and Latinx students compared to their White and Asian peers persisted
after the California Math Placement Act was implemented. The data suggest that Black
and Latinx students did not enroll in advanced math courses, despite exceeding standard
on the Smarter Balanced math test, more often than their White and Asian peers. Similar
findings were also discussed in Love (2002). This misplacement discrepancy was
apparent throughout the focal district before and after the implementation of the
California Math Placement Act. Furthermore, there were no statistically significant
differences in misplacement rates for each subgroup over time. This suggests that the
California Math Placement Act did not eliminate downward misplacement discrepancies
by race in the focal district. While this study found discrepancies in downward
misplacement by race, the quantitative analysis did not find socioeconomic discrepancies
in the focal district for this type of placement before or after the California Math
Placement Act went into effect; the downward misplacement rates for students who
qualified for the National School Lunch Program and those who did not were similar.
There were no statistically significant discrepancies in upward misplacement
between races, however socioeconomic discrepancies for upward misplacement arose in
the focal district after the implementation of the California Math Placement Act. The data
suggest that after the passage of the California Math Placement Act, students from
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families with higher socioeconomic status enrolled in courses that they had not
demonstrated prior mastery for at higher rates than socioeconomically disadvantaged
students. It is important to note that this misplacement disparity was not present before
the California Math Placement Act.
Overall Math Proficiency
While the California Math Placement Act does not explicitly mention a goal of
improving achievement, publications mention students excelling in mathematics and
preparing to participate in STEM fields (Torlakson, 2016). Because excelling in
mathematics and participating in STEM fields suggests that students are proficient in
math, the quantitative analysis explored overall math proficiency as well. This study
found that there was no overall statistically significant difference in proficiency in the
focal district before and after the implementation of the California Math Placement Act.
In terms of the targeted populations, the only statistically significant difference was a
decrease in the proportion of Black students who demonstrated proficiency after the
implementation of the act. This is the only statistically significant result for Black
students throughout the quantitative analysis.
Interest Convergence and Unserved Interests
Despite seemingly good intentions, legal and policy scholars have suggested that
many equity-oriented educational policies fail to benefit those they are imagined to
benefit. Civil rights lawyer and scholar Derrick Bell described interest convergence as the
idea that acts of social justice are only accepted by those in power if there is something in
it for them. As a result, the interests of those in power and those seeking justice
simultaneously coincide (Bell, 1980).
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Brown v. Board of Education is a Civil Rights gain that some refer to as an act of
interest convergence. The California Math Placement Act may have similar consequences
as Brown. At the time of the study, the California Math Placement Act had been enacted
for four school years. Therefore, it may be too early to determine all of its impact.
However, at the time of this study, the data suggest that the California Math Placement
Act had not yet addressed the needs of its targeted subgroups. While it presents a veil of
equity, it may not change the status quo, similar to how Brown alone failed to put an end
to segregated schools. This could be why the California Math Placement Act passed
unanimously.
Guinier (2004) argued that the interests of those who were able to invest in their
children’s education monetarily may continue to prevail, even so long after Brown. This
seemed to be true throughout the focal district, as the quantitative portion of the critical
policy analysis found that students from families with a higher socioeconomic status were
able to enroll in advanced math courses that they may not have demonstrated mastery for
at higher rates than socioeconomically disadvantaged students.
The California Math Placement Act does not take into consideration the
systematic issues that may prevent Black and Latinx students from taking advanced math
courses. Peller (1995) stated that laws that promote equal treatment for all races only
address the most outright forms of racism, and do not necessarily deal with the day-today racism that can be embedded throughout systems. While the California Math
Placement Act attempts to eliminate the subjective biases that went into math placements,
similar to Brown, the act alone may not necessarily address the most outright forms of
racism or inequities that are embedded in secondary mathematics. Although the
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California Math Placement Act attempts to level the playing field for those who may not
be placed in proper courses, the language of the act may continue to elevate the outcomes
of those who have historically navigated through secondary mathematics successfully,
while failing to meet the needs of those who have historically been denied access to highquality mathematics experiences in school.
The California Math Placement Act focuses on math misplacement, but if the
problem is deeper than misplacement and has been perpetuated through years of a lack of
rigorous curricula, qualified teachers, and funding, more measures must be implemented.
Simply placing students into the correct course while ignoring other contributing factors
will not ensure that all students are given an equitable education. The act serves the
interests of the Silicon Valley technology companies, who needed a reason for their
dismal workforce diversity numbers. It puts the focus and responsibility for change on the
K–12 education system while failing to address the systemic inequities needed to elevate
opportunities for its targeted populations.
While there is a sense of urgency to eliminate inequities that have existed for
decades, it is important that policymakers take time to examine the potential unintended
consequences of well-intentioned legislation. Civil rights advocates must consider the
issues that they champion and organize around. It is also possible that the act creates a
veil of equity that may prevent future supports. One may expect the act’s targeted
populations to excel after the implementation of statewide legislation that addresses
placement measures in an attempt to increase access to advanced math courses. Targeted
subgroups may now be blamed for underperformance and underachievement, since it
appears that measures were put in place to support their success. The existence of the
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current policy may prevent subgroups from receiving further support because of the
misconception that something is already being done to support them.
Limitations
Standardized Testing
This study used standardized tests scores to measure advanced misplacement, in
addition to overall math proficiency. Standardized test scores were used as a consistent
measure across classrooms between and within schools throughout the focal district.
However, it is important to acknowledge that standardized mathematics assessments are
said to have been founded on efforts to prove the intellectual inferiority of minority
students. These assumptions also promote White supremacy (Cobb & Russell 2015;
Herrnstein & Murray, 2010). Joseph and Cobb (2019) stated, “…results of standardized
mathematics assessments are repeatedly deployed as a weapon to legitimize myths about
Black intelligence…” (p.140). Although research has shown how standardized
assessments have negatively impacted the subgroups this study focuses on, because this
study analyzes districtwide data across multiple schools, it was important that the data for
this study included a consistent measure.
Course Completion
This study’s goal was to analyze potential differences in enrollment and
achievement after the implementation of the California Math Placement Act. Therefore
the study sought to use the most recent data available in order to maximize the amount of
time that the act has been in effect. Information regarding successful completion of
advanced math courses for the Class of 2020 was not available at the time of data
collection. Students in the Class of 2020 may have still been enrolled in an advanced
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math course at the time of data collection. For the purposes of the analyses, this study
assumes that students who were enrolled in advanced math courses at the time of data
collection completed the course.
Generalizability
The study only explored one school district in California. Although this school
district follows the most common, traditional-tracked, course sequence and its
demographics are similar to the state’s demographics, it is important for future research
to explore not only multiple districts across the state, but also districts that offer other
course sequences. Different course sequences and pathways may affect student
enrollment in advanced math courses and overall achievement in math.
In addition, this study was conducted in 2020, and the California Math Placement
Act was signed into law on October 5, 2015. Although the study uses the most recent data
available, it may be too early to completely measure the act’s effectiveness. Future
research should continue to explore longitudinal changes to analyze the California Math
Placement Act’s effectiveness.
Recommendations for Future Research
It is required that all high schools in the state implement the California Math
Placement Act. The impact of such a large mandate needs to be explored. Future research
should expand this analysis to widen the sample of school districts. Once wider data
samples are used, future research can then disaggregate the data to determine the impact
that race, socioeconomic status, and gender have on math access, enrollment, eligibility,
misplacement, and outcomes. Dichotomous measures of enrollment must be expanded to
also include eligibility, in order to identify students who are eligible for advanced math
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courses but do not enroll. Once students are identified, it is important to explore why they
choose not to enroll in advanced math courses. Additionally, if the goal is to increase
access to STEM careers, to impact the economy, future research must extend this analysis
to include computer science courses.
Disaggregate the Data
The quantitative analyses speak to the need to disaggregate data by race to
understand the impact of educational policies. The data from the focal district show a few
statistically significant improvements for the overall student population. For example,
more students were eligible for Statistics and Calculus after the implementation of the
California Math Placement Act, and the number of advanced math courses increased.
However, with the exception of the improvement in Statistics enrollment and eligibility
patterns for Latinx students, the overall districtwide improvements were not consistent
with the disaggregated data for all of the targeted groups, particularly Black students.
Disaggregation of the data showed that discrepancies by race or socioeconomic status
persisted or developed over time. This may suggest that, in the focal district, the
California Math Placement Act did not improve access for those it was intended to.
However, without disaggregating the data, one may believe that the California Math
Placement Act had great impacts for the district, with the assumption that those impacts
apply to the targeted subgroups.
Examine Gender and Intersectionality
This study focused on race and socioeconomic status separately. The sample size
of various subgroups in this study did not allow for intersectional statistical analysis.
However, intersectional analyses can be run on statewide data. Future research should
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expand this analysis to examine the intersection of race and socioeconomic status to
determine if there are variances within racial groups based on socioeconomic status.
Accounting for intersectionality is important because there is variation within
groups that needs to be explored. For example, this study’s quantitative analysis solely
reports advanced math enrollment and eligibility and overall math proficiency outcomes
for the California Math Placement Act’s targeted populations. However, the tables in the
study included outcomes for Asian students because they were included in the statistical
tests for the targeted outcomes. The tables show statistically significant improvements for
Asian students within the focal district. However, Asian students are not a monolith.
Failure to disaggregate the data may reinforce stereotypes and prevent students from
getting necessary supports.
Simplistic racial categories can also provide fuel for racial stereotypes. One of the
strongest is the idealization of Asian-Americans as a “model minority”—hard
working, studious, committed to family, and so on. There are a number of
problems with this characterization. First, it misses the huge heterogeneity
between different Asian-American groups (Joo et al., 2016).
There are variations within subgroups that must be acknowledged. Joo et al. (2016) found
that achievement between Asian American groups varied based on socioeconomic status,
which affected access to high-performing schools. Various groups have various needs.
This holds true with other racial groups as well. Without an intersectional lens, students
within a particular subgroup may not get the supports necessary if their belonging to
multiple subgroups is not taken into account.
In addition, future research should expand this analysis by including gender.
Several articles note that girls’ participation in STEM is affected by historical
marginalization (Collins et al., 2020; Joseph et al., 2017; Tolley, 2014; Walshaw, 2001).
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Collins et al. (2020) also acknowledged that the STEM experience of White girls tends to
be normalized and used to represent STEM participation patterns for all girls, however
this is harmful, as there are privileges and opportunities that apply to White girls that
have not yet been afforded to all girls. “For women of color, the intersectionality of race
and gender magnifies the inequities in access to math and science” (Campbell, 2012, p.
389–390). Expanding the study to include gender will allow advanced math participation
and outcomes to be examined by race, gender, and socioeconomic status. While the
sample size of this study did not allow for the data to be disaggregated in order to
examine the intersections of race, gender, and socioeconomic status; larger data sets with
multiple California school districts can be used to examine these intersections.
Study a Wider Sample of School Districts
Large data sets are needed for intersectional analyses to be valid. The data in this
study are available statewide, and statewide data should be examined in order to
determine the impact of the California Math Placement Act. While the demographics of
the focal district closely resemble the demographics of California, data from multiple
districts in California would need to be analyzed to determine the large-scale impacts of
the act. It is important to eventually expand this study to determine the effects the
California Math Placement Act had on advanced math misplacement, enrollment, access,
and outcomes statewide.
Analyze Enrollment and Eligibility
Many measures in education speak to a dichotomous measure of enrollment:
enrolled or not enrolled. This study sought to expand the measures used to analyze
enrollment patterns by including “eligible but did not enroll” statistics. This study found
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that while there was an overall increase of the students who were eligible for Calculus
after the California Math Placement Act was implemented, there was also an increase in
the number of students who were eligible but did not enroll. The goal of the California
Math Placement Act was to increase enrollment in advanced math courses, therefore it is
important to analyze why students may not be enrolling in Calculus, especially if they are
eligible and have room in their schedule to take it. Using an eligible but did not enroll
statistic can identify students who counselors can meet with. The statistic may also help
schools create programs to promote enrollment and support students through the course.
This will be further discussed in the Recommendations for Practice section.
Analyze Access to Advanced Math and Computer Science
Research notes that unequal access to advanced math courses disproportionately
affects Black, Latinx, and socioeconomically disadvantaged students. Chapter 2
illustrated the various math pathways that exist throughout California schools. The
quantitative analysis of this study found disproportionate advanced math course offerings
based on high schools’ racial and socioeconomic demographics, with fewer advanced
math course offerings in schools serving more Black and Latinx students and in schools
serving more students who were eligible for the National School Lunch Program. While
the number of advanced math sections increased throughout the focal district, course
offering disparities by school type were apparent both before and after the
implementation of the California Math Placement Act. This shows that there are
documented discrepancies in what advanced math classes are available to a student
depending on the school they attend within a district, following discernible and troubling
racial and income divisions. There may even be larger discrepancies of access to
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advanced math courses between districts. Future research must explore how the various
pathways affect students’ access to advanced math courses to determine if access differs
by race and socioeconomic status.
This study does not include computer science courses and focuses on Statistics
and Calculus because those were the courses named in the California Math Placement
Act documents. The literature for the California Math Placement Act mentions advanced
math courses such as Statistics and Calculus, however newspaper publications regarding
Silicon Valley STEM diversity mention the need for computer science. Future research
should also analyze the access, enrollment, and eligibility patterns for computer science
courses. According to Williams (2016), in an article posted from Facebook’s newsroom,
one in four high schools offer computer science courses. Seven states had fewer than ten
girls who took the computer science Advanced Placement test. Three states had none.
There were nine states where no Black students took the exam, despite the fact that they
made up more than 50% of the population. Eighteen states had fewer than ten Latinx
students take the test, and five states had none.
While the focal district does not list computer science with their mathematics
courses, it did provide computer science course offering data. The focal district offered
twelve sections of Advanced Placement computer science courses across five
comprehensive high schools. The focal district has six comprehensive high schools;
however, one high school is an International Baccalaureate school. The International
Baccalaureate school offers the equivalent of Advanced Placement Calculus and
Statistics, which was included in this study’s analyses, however the school does not seem
to offer an equivalent for Advanced Placement computer science courses; the closest
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course offered is Robotics. Of the five Advanced Placement–offering high schools, two
high schools offered four Advanced Placement computer science sections each, while
there were two high schools in the focal district that offered one section each. Future
research should examine computer science course access, enrollment, and eligibility.
Explore Advanced Math Outcomes
This study focused on advanced math enrollment because enrollment was also a
focus of the California Math Placement Act. Research should extend this study by
examining the outcomes of advanced math courses. Advanced Placement and
International Baccalaureate math courses have culminating tests. Once the enrollment
barriers are tackled, future research should examine the student outcomes of the advanced
math courses by gender, race, and socioeconomic status. While is it important to increase
enrollment in advanced math courses, it is also important to support student success
throughout the courses.
Recommendations for Policymakers: Include Math Teachers in Math Policymaking
Process
The voices of math educators should have been brought into the creation of the
California Math Placement Act. The act’s advocacy reports do not consider mandates that
occurred during the time of the data collection that may affect their placement data, such
as the Algebra for All Initiative. Furthermore, there was at least one instance where a
policymaker gave inaccurate information to the public regarding math standards and
standardized placement. The act fails to address systemic inequities throughout the
system of math education. These are all concepts that could have been explained by a
math educator, however the public documents on the Silicon Valley Community
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Foundation’s website do not mention collaboration with any math educators throughout
the policymaking process. While the act seems to be based on some of the steps a Silicon
Valley school district took to eliminate math misplacement, passing a statewide law
around math education without the expertise of math educators in particular can have
detrimental effects.
Those who understand the components of the math education system must be
included in math education policymaking. While a current administrator briefly stated the
obstacles of multiple course pathways during the informational briefing, a math educator
would be able to further explain how tackling placement alone will not impact the
unequal access that students have to advanced math courses. The inclusion of math
educators and scholars may have increased the likelihood that policymakers would focus
on addressing systemic issues throughout math education.
Recommendations for Practice
Use Mastery-Based Grading
The California Math Placement Act requires that schools place students using
multiple objective measures and lists examples of acceptable objective measures.
However, schools are then given flexibility around which measures they use and how
they use them. Schools must consider whether their placement measures are equitable.
Although the California Math Placement Act lists grades as an objective measure that can
be used to place students, research around grading and perception of ability shows that
using grading as an objective measure must be done with caution, especially for students
who belong to groups that are frequently affected by negative stereotypes (Card &
Giuliano, 2015; Donovan and Cross, 2002; Figlio, 2005; Quazad, 2014). If lawmakers
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believed that implicit bias affected math placement, it should have been considered that
implicit bias can also impact grades. A focus on accurate and unbiased grading is
important. The course catalog for the focal district used grades as the sole requirement to
advance into the subsequent high school courses. This means that once students are
placed into their initial course-taking track using the multiple measures required by the
act, which can take place as early as the sixth grade, grades then become the sole
placement measure.
Many studies have shown the teacher perceptions may not be objective and can be
biased against certain students (Card & Giuliano, 2015; Donovan and Cross, 2002;
Figlio, 2005; Quazad, 2014). Godfrey (2011) defined differential grading as the
inconsistency of students' grades across teachers and schools, despite having the same
curriculum and content. Camara (1998) noted the large amount of power that individual
teachers have in their grading distributions. Rauschenberg (2014) extended that idea by
acknowledging that teachers may consciously or subconsciously assign grades based on
aspects other than content knowledge, such as effort, persistence, or relationships, also
attributing teacher’s differential grading to variations in teachers’ standards, various
district policies, different curricula, and stereotypes. Some high school grades may even
be assigned to increase a student’s college admission or scholarship chances.
Madon et al. (1998) stated that stereotypes regarding race, gender, and student
performance may affect grades and found that those characteristics have some impact on
how teachers assign grades. Ehrenberg et al. (1995) analyzed teachers’ perceptions of
their students’ learning and student growth. They found that teachers rate the ability of
students of their own race higher than other students. Similarly, Rausch et al. (2016)
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found that students received better grades if their personalities were similar to their
teachers’. This can be detrimental for students who do not look or behave like their
teachers.
Grading should communicate mastery based on content-area standards, especially
if they are seen as an objective measure to place students in a math course.
Standards-based grading aligns assessments to specific standards, and the most
recent assessment scores count toward a student's grade. This approach values the
development of skills over the accumulation of points and seeks to measure
mastery of those skills (Tucker, 2018).
This change in grading can also allow for students to learn at different paces, as students’
most recent assessment scores can count toward a standard. This also allows students to
reassess in order to demonstrate mastery. In addition, having a grade that focuses solely
on content knowledge can not only help reduce the bias that may be embedded within
grades, it can also better compare across classes between and within schools and districts.
This is a large shift. The first step would be to ensure that grades do not include
attendance or behavioral components. This could look like students having two separate
grades, one for mastery and another that represents citizenship. The California Math
Placement Act’s requirement of multiple objective measures arose due to the concern of
teacher bias and discrimination (Silicon Valley Community Foundation, 2015). If grades
are to be considered an objective measure, the grade used to place students into math
classes must focus on mastery of math standards. Biases will still exist throughout
placement measures if subjective criteria are included in the grades that are used to place
students.
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Identify and Contact Eligible Students
The Recommendations for Future Research section suggests that researchers
expand the dichotomous eligible and not eligible measures and identify students who are
eligible for advanced math courses but did not enroll. This can also be done at the schoolsite level. The Getting it right toolkit suggests that schools analyze placement data in the
summer to see if students are placed incorrectly. Counselors and administrators can use
this time to identify students who are eligible to enroll in advanced math courses and
contact students and families. The quantitative analysis created an “eligible but not
enrolled” category to analyze advanced math enrollment and eligibility; schools must
focus on this category to increase participation in advanced math courses.
In the focal district, there were a total of sixty-four Black students in the Class of
2016 and forty-four Black students in the Class of 2020. The analyses showed that nine
students in the Class of 2016 were eligible for Calculus but did not enroll and six students
in the Class of 2020 were eligible for Calculus but did not enroll. Ten-minute meetings
with each of the students would take a total of two and a half hours. School districts
should conduct a placement check and contact the families of students who fall into the
“eligible but not enrolled” category, similar to what is described in Getting it right.
Fund Math Educator Lead Support Initiatives
The California Math Placement Act implemented what Held back considered
“low- to no-cost solutions,” despite the documented inequalities around unequal school
funding. Practitioners who spoke during the policymaking process identified resource
scarcity as a barrier. For example, at the informational briefing, Pastor Marlyn Bussey, a
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former high school counselor, described the math support program in place at her church
and expressed the need for more technology in order to meet the needs of students.
A lack of technology throughout academic programs, in the center of Silicon
Valley especially, should not be a barrier to academic supports. Unfortunately, despite its
abundance of resources, funding inequities still exist. If Silicon Valley were a country, it
would be the second richest in the world based ono its per capita GDP (Castañeda, 2019).
The Republic of Silicon Valley — more specifically the San Jose metropolitan
area, which includes Palo Alto, Mountain View, Gilroy and the headquarters of
some of the world’s most valuable public companies — had a per-person gross
domestic product of $128,308 in 2017, the most recent data available from the
U.S. Bureau of Economic Analysis (Castañeda, 2019).
The per-pupil spending of San Mateo County School districts, within Silicon Valley,
varied by over fourteen thousand dollars. San Mateo County’s per-pupil spending for the
2017–2018 school year ranged from $9,859 to $25,025 (Horgan, 2019). The Sequoia
Union High School District, the district included Held back and Getting it right, is
located in San Mateo County, which is the same district that Pastor Marlyn Bussey
worked for.
The Silicon Valley Community Foundation and its donors must invest in actions
that specifically address the systemic inequities throughout math education. The Silicon
Valley Community Foundation gave about $1.78 billion in grants in 2020. Of the $1.78
billion, $320,904,391 fell under the education category; there is not a specific
subcategory for math (Silicon Valley Community Foundation, n.d.a). In order to increase
access to advanced mathematics, additional funding must be provided for academic
support programs that directly serve the act’s targeted populations.
This study of a focal district found that the act had no positive impact on Black
students, and in fact achievement measures for Black students decreased throughout the
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focal district. In order to improve outcomes for Black students, particularly in the focal
district, funding needs to be allocated for support programs.
The Algebra Project and the Calculus Project are both grassroots math support
programs implemented by math educators that specifically provided targeted support for
students of color. Funding for student-centered support programs, like the Algebra
Project and the Calculus Project, is necessary to support students who have historically
been excluded from high-quality math experiences.
Algebra Project.
The Algebra Project was founded in 1982 by Dr. Robert P. Moses. Their website
states: “The Algebra Project uses mathematics literacy as an organizing tool to guarantee
quality public-school education for all children in the United States of America” (Algebra
Project, 2021). Moses believes that economic access and full citizenship depend crucially
on math and science literacy. Moses was the lead organizer of the famous 1964
Mississippi Freedom Summer voting rights campaign talks and a member of Student
Nonviolent Coordinating Committee. He believed that increasing math and science
literacy would require similar actions. The Algebra Project demanded and implemented
rigorous education for students of color and socioeconomically disadvantaged students. It
uses innovate approaches, such as making frequent real-world connections, to help
students understand math concepts (Moses & Cobb, 2002).
The Algebra Project currently uses achievement measures to explicitly targeted
students for support and supported math educators.
With support of the National Science Foundation the Algebra Project works with
middle and high school students who previously performed in the lowest quartile
on standardized exams, proposing that they attain a high school math benchmark:
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graduate on time in four years, ready to do college math for college credit
(Algebra Project, 2021).
Current efforts have focused on “Math Literacy for All,” which calls for direct national
funding and involvement in K–12 math literacy, particular for those who score in the
lowest quartile of standardized tests (Algebra Project, 2021). The Algebra Project
inspired the Calculus Project, another math educator–led program that promotes math
literacy.
The Calculus Project.
In order to increase math and science literally and allow for economic access and
full citizenship, Dr. Adrian B. Mims, Sr. founded the Calculus Project in 2009 with the
goal of increasing access to advanced math for socioeconomically disadvantaged students
and students of color. This math educator–led support program is unique in that it is
grassroots, culturally relevant, and contains various math education supports that follow
cohorts from seventh grade to their senior year of high school. The Calculus Project
describes itself as:
A grassroots-style initiative to dramatically increase the number of students of
color and low-income students who complete AP Calculus in high school. The
Calculus Project is defined by its comprehensiveness, its very high expectations,
its cultural sensitivity, and its commitment to sustainability (Calculus Project,
n.d.).
The Calculus Project has served over 7,000 students in Florida and Massachusetts. The
program also includes a curriculum that acknowledges the historical accomplishments of
STEM leaders of color.
The Calculus Project started in 2009 and graduated its first cohort in 2014. They
report that almost every student in the cohort enrolled in and successfully completed
Calculus. The Calculus Project also reports similar outcomes in their five subsequent
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cohorts. While they did not mention specific percentages, the Calculus Project reported
that students in their cohort attend prestigious universities and some have declared STEM
majors (Cambridge Education, n.d.).
The Calculus Project and the California Math Placement Act seemed to identify
similar issues, but each took a different approach to tackle racial equity in math. The
Calculus Project acknowledges an achievement gap in math, however their equation for
closing an achievement gap speaks to access and opportunity. While it seems that a
portion of the Calculus Project involves policies similar to the California Math Placement
Act, the Calculus Project supplements policy with direct action with students that
supports them through their secondary math careers. Similar programs may need to be
implemented in California to supplement the California Math Placement Act.
Equation 6.1
The Calculus Project Equation for Closing the Achievement Gap
(𝑎𝑐𝑐𝑒𝑠𝑠 + 𝑜𝑝𝑝𝑜𝑡𝑢𝑛𝑖𝑡𝑦)F + (𝑒𝑑𝑢𝑐𝑎𝑡𝑜𝑟𝑠)I + (𝑝𝑎𝑟𝑒𝑛𝑡𝑠)J + (𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠)K
+ 𝑐𝑢𝑟𝑟𝑖𝑐𝑢𝑙𝑢𝑚𝑚(𝑚𝑎𝑡ℎ + 𝑝𝑟𝑖𝑑𝑒) − 𝑏𝑖𝑎𝑠𝑒𝑑 𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠
− 𝑏𝑖𝑎𝑠𝑒𝑑 𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑒𝑠 = 𝑆𝑢𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝑚𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑖𝑎𝑛𝑠 𝑜𝑓 𝑐𝑜𝑙𝑜𝑟
𝑊ℎ𝑒𝑛: 𝑎, 𝑏, 𝑐, 𝑎𝑛𝑑 𝑑 > 0

The Calculus Project contains six unique components:
1) Pre-teaching in the summer, and re-teaching/tutoring during the school year the
full sequence of mathematics courses from grade 8 through grade 12.
2) Intentionally populating high-level math classes with a critical mass of students of
color and low-income students, creating a more comfortable and productive
academic setting for these students.
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3) Developing after-school study groups with support from teachers, (the afterschool supervised study groups often become student-created “beyond school”
study groups, rarely seen with these historically underperforming students).
4) The Pride Curriculum teaches students about the historical accomplishments of
STEM professionals of color and includes interactions between the students and
successful STEM professionals of color.
5) Paid “peer teaching” opportunities in the summer program for high achieving
Calculus Project students during the 11th and 12th grades.
6) Transition-to-college planning, and follow-up academic and personal support for
students at college (Cambridge Education, n.d.).
The after school and summer math tutoring supports throughout the Calculus
Project are also suggested in the Common Core Standards Initiative’s (n.d.) Designing
High School Mathematics Courses Based on the Common Core State Standards
publication. In order to support students who may need more time to master mathematical
concepts, the publication suggests that schools should create a schoolwide community of
support, provide math support during the school day, implement after school tutoring,
extend math class or create block classes, and have additional instruction during the
summer (Common Core Standards Initiative’s, n.d.). It is important to note that both the
Algebra Project and the Calculus Project promote and support math literacy and
proficiency; this focus is missing from the California Math Placement Act. In order to
increase participation in advanced mathematics, policies like the California Math
Placement Act must be supplemented with students-centered support programs, similar to
the Calculus Project.
Concluding Thoughts
The California Math Placement Act was a surface-level intervention that did more
for the personal relations of the Silicon Valley companies than it did for the students that
were supposed to be helped. The California Legislative Black Caucus promoted the
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creation and the California Math Placement Act, yet the act did not improve the
conditions for Black children.
The lack of Black, Latinx, and socioeconomically disadvantaged student
participation in advanced math is not solely a misplacement issue; it is a systemic issue
that is affected by a lack of access, as described in educational research. Compliance with
the California Math Placement Act is said to remove unconscious biases from our
teachers’ practices and increase the chance that students are properly placed in
mathematics courses. However, the quantitative analysis found that misplacement
discrepancies throughout the focal district still existed, with some even widening, after
the implementation of the act.
We need to do more if we want to increase access to STEM courses and the
number of Black and Latinx workers in the technology industry in Silicon Valley. The
“leak” in the STEM pipeline is not solely caused by math misplacement. The education
system cannot be wholly blamed for the lack of diversity within the Silicon Valley
technology industry, which may be a complex issue that can only be properly tackled by
enacting changes in both the education system and the technology industry. In order to
create meaningful change, it is imperative that initiatives examine and tackle systemic
barriers that have historically excluded populations in educational opportunity and in the
workplace.
Critical Race Theory notes that Civil Rights victories are most likely to be made
when they present some value to those in power. Those in power do not concede freely
and must see a benefit for themselves. This seems to have happened with the California
Math Placement Act. The act allowed Silicon Valley technology companies to create an
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excuse for their newly published workforce data numbers that showed a lack of diversity
throughout STEM fields. The focus and responsibility to create change was then put on
the K–12 education system, which allowed technology companies to maintain the status
quo.
The reality is that not everyone wants to dismantle racial inequalities in
mathematics because it will mean that those in power and who dominate will have
to relinquish some of their power, and to relinquish power would mean to be
vulnerable and open to critique… Relinquishing power means ensuring that every
Black student has an opportunity to take advanced mathematics, not just a small
percentage (Joseph & Cobb,2019, p. 142–143)
Those in power were not required to relinquish power after the California Placement Act
was enacted. As a result, those who successfully navigated through the secondary math
education system may still do so, while the targeted subgroups who have historically
been excluded may still not have access to high-quality math opportunities. In order to
increase advanced math participation and diversify the STEM workforce, we must
address the inequities throughout the system of math education, in addition to the
inequities that exist throughout the hiring, retention, and promotion practices of Silicon
Valley technology companies.
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Appendix B
California Senate Resolution 60
BILL NUMBER: SR 60
BILL TEXT
INTRODUCED BY

INTRODUCED

Senators Mitchell, Beall, Hancock, Hill, and Jackson
AUGUST 19, 2014

Relative to mathematics misplacement.
LEGISLATIVE COUNSEL'S DIGEST
HOUSE OR SENATE RESOLUTIONS DO NOT CONTAIN A DIGEST
WHEREAS, Pupil achievement in mathematics is important to prepare
pupils for college and their future careers, especially those careers
in the fields of science, technology, engineering, and mathematics
(STEM); and
WHEREAS, A pupil's 9th grade math course placement is a crucial
crossroad for future educational success. Misplacement in the
sequence of mathematics courses creates a number of barriers and
results in pupils being less competitive for college admission; and
WHEREAS, The most egregious examples of mathematics misplacement
often occur with successful pupils and, disproportionately, with
successful pupils of color. These successful pupils of
underrepresented populations are achieving a "B" grade or better, or
are testing at proficient or even advanced proficiency on state
assessments, but are, nevertheless, held back to repeat 8th grade
mathematics coursework rather than advancing to the next course in
the recommended mathematics course sequence; and
WHEREAS, Mathematics misplacement can not only have far-reaching
impacts on a pupil's confidence, general knowledge of mathematical
concepts, and high school experience, but it can also impact the
college and career opportunities available to that pupil; and
WHEREAS, Many incoming freshman high school pupils, particularly
pupils of color, are affected by mathematics misplacement; and
WHEREAS, New research shows that it is less common for pupils of
color, even high-achieving pupils of color, to enroll in 12th-grade
calculus compared to their peers; and
WHEREAS, All pupils, regardless of race or ethnic background,
deserve an equal chance to advance in mathematics; and
WHEREAS, With the shift towards implementation of increasingly
complex mathematics standards, it is particularly important that all
pupils have a high-quality mathematics program that meets the goals
and expectations of these standards; and
WHEREAS, With these increasingly complex mathematics standards, it
is crucial for teachers and guidance personnel to advise pupils and
parents about the importance of accurate course placement and its
impact on future college eligibility so that a pupil can take each of
the courses in the mathematics sequence; and
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WHEREAS, California faces a looming shortage of college-educated
workers in an increasingly competitive global economy; and
WHEREAS, Mathematics misplacement must be addressed to ensure the
success of all students; now, therefore, be it
Resolved by the Senate of the State of California, That local
school boards are asked to develop, adopt, and monitor a fair,
objective, and transparent mathematics placement policy; and be it
further
Resolved, That such a policy should do at least all of the
following:
(a) Systematically take multiple objective measures into
consideration, such as diagnostic placement tests, statewide
assessments, pupil grades, and pupil work.
(b) Include multiple progress check points throughout the academic
year to permit reevaluation of progress.
(c) Require periodic examination of pupil placement data to ensure
that there is no disproportionate impact in the course placement of
pupils by race, ethnicity, or socioeconomic background.
(d) Be readily available to pupils and parents, and offer clear
recourse for pupils and parents who question placement decisions.
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Appendix C
Calculus Enrollment and Eligibility by Race

Race

American Indian
or Alaska Native

Graduating Not Eligible Eligible Not Enrolled 1+
Class
Not Enrolled Enrolled
2016
30
4
6

Total
40

2020

2

2

1

5

2016

83

33

231

347

2020

72

59

268

399

2016

39

9

16

64

2020

32

6

6

44

2016

606

56

90

752

2020

619

70

93

782

2016

9

2

1

12

2020

4

2

2

8

2016

3

0

1

4

2020

8

5

4

17

2016

26

4

9

39

2020

52

6

12

44

2016

299

90

176

565

2020

280

119

161

560

2016

1095

198

530

1823

2020

1043

269

547

1859

Asian

Black/African
American

Hispanic/Latinx

Native Hawaiian
or Other Pacific
Islander
Not Provided

Two or More
Races

White

Total
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Appendix D
Calculus Enrollment and Eligibility by Socioeconomic Status
National School Graduating
Lunch Program
Class
Qualified

Did Not Qualify

Total

Not Eligible Eligible Not Enrolled 1+
Not Enrolled Enrolled

Total

2016

542

55

124

721

2020

505

73

123

701

2016

553

143

406

1102

2020

538

196

424

1158

2016

1095

198

530

1823

2020

1043

269

547

1859
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Appendix E
Statistics Enrollment and Eligibility by Race
Race

American Indian
or Alaska Native

Graduating Not Eligible Eligible Not Enrolled 1+
Class
Not Enrolled Enrolled
2016
15
21
4

Total
40

2020

3

1

1

5

2016

35

184

128

347

2020

23

176

200

399

2016

17

32

15

64

2020

11

22

11

44

2016

280

424

48

752

2020

272

430

80

782

2016

3

7

2

12

2020

2

3

3

8

2016

2

2

0

4

2020

3

8

6

17

2016

10

21

8

39

2020

10

20

14

44

2016

111

336

118

565

2020

97

315

148

560

2016

473

1027

323

1823

2020

421

975

463

1859

Asian

Black/African
American

Hispanic/Latinx

Native Hawaiian
or Other Pacific
Islander
Not Provided

Two or More
Races

White

Total
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Appendix F
Statistics Enrollment and Eligibility by Socioeconomic Status
National School Graduating
Lunch Program
Class
Qualified

Did Not Qualify

Total

Not Eligible Eligible Not Enrolled 1+
Not Enrolled Enrolled

Total

2016

251

407

63

721

2020

224

391

86

701

2016

222

620

260

1102

2020

197

584

377

1158

2016

473

1027

323

1823

2020

421

975

463

1859

190

Appendix G
Proficiency and Advanced Math Course-taking by Race, Class of 2016
Race

American Indian or
Alaska Native

Proficiency Status

Did Not Enroll in Enrolled in
Total
Advanced Math Advanced Math

Not Proficient

24

3

27

Proficient

5

6

11

Not Proficient

52

14

66

Proficient

28

246

274

Not Proficient

25

8

33

Proficient

7

16

23

Not Proficient

500

37

537

Proficient

84

87

171

Not Proficient

7

1

8

Proficient

2

2

4

Not Proficient

2

0

2

Proficient

1

1

2

Not Proficient

16

0

16

Proficient

6

12

18

Not Proficient

195

12

207

Proficient

101

236

337

Not Proficient

821

75

896

Proficient

234

606

840

Asian

Black/African
American

Hispanic/Latinx

Native Hawaiian or
Other Pacific
Islander
Not Provided

Two or More Races

White

Total

Note. Scores in the Standard Not Met and Standards Nearly Met performance bands are “Not Proficient” and scores in
the Standard Met and Standard Exceeded are “Proficient.”
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Appendix H
Proficiency and Advanced Math Course-taking by Race, Class of 2020
Race

American Indian or
Alaska Native

Proficiency Status

Did Not Enroll in Enrolled in
Total
Advanced Math Advanced Math

Not Proficient

2

1

3

Proficient

1

1

2

Not Proficient

56

14

70

Proficient

27

270

297

Not Proficient

27

6

33

Proficient

1

7

8

Not Proficient

523

42

565

Proficient

72

107

179

Not Proficient

3

1

4

Proficient

0

3

3

Not Proficient

7

5

12

Proficient

2

3

5

Not Proficient

16

5

21

Proficient

3

15

18

Not Proficient

198

19

217

Proficient

83

215

298

Not Proficient

832

93

925

Proficient

189

621

810

Asian

Black/African
American

Hispanic/Latinx

Native Hawaiian or
Other Pacific
Islander
Not Provided

Two or More Races

White

Total

Note. Scores in the Standard Not Met and Standards Nearly Met performance bands are “Not Proficient” and scores in
the Standard Met and Standard Exceeded are “Proficient.

192

Appendix I
Proficiency and Advanced Math Course-taking by Socioeconomic Status for Classes of
2016 and 2020
Class

2016

National School
Lunch Program

Proficiency
Status

Qualified

Did Not Qualify

2020

Qualified

Did Not Qualify

Enrolled in
Advanced
Math

Total

Not Proficient

Did Not
Enroll in
Advanced
Math
443

38

481

Proficient

81

129

210

Not Proficient

378

37

415

Proficient

153

477

630

Not Proficient

430

32

462

Proficient

61

138

199

Not Proficient

402

61

463

Proficient

128

483

611

Note. Scores in the Standard Not Met and Standards Nearly Met performance bands are “Not Proficient” and scores in
the Standard Met and Standard Exceeded are “Proficient.”
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